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1 .O Statement of Policy 

It is the policy of Analytical Mobile Services, Inc. (AMS) to maintain a Total Quality 
Management (TQM) program throughout the company. This philosophy dictates the 
implementation of standard operating procedures and quality assurance protocols for 
AMS' mobile analytical laboratory. This Quality Assurance (QA) manual provides a 
detailed explanation of work practices adhered to in the mobile laboratory to assure 
compliance with acceptable operating and quality assurance procedures. 

The specific objectives of this QA program are as follows: 

1 .) Maintain adequate custody records from initial sample receipt and storage 
through reporting and archiving of results 

2.) Use adequately trained personnel to analyze all samples by approved 
methods 

3.) Produce defensible data with associated documentation to show each 
system was calibrated and operating within precision and accuracy 
control limits 

4.) Document all the above activities in order that all data can be 
independently validated. 

AMS' mobile laboratory intends to follow all procedures referenced in this plan and to 
conform to EPA and state regulatory agency guidelines for each sample analyzed. Any 
changes in EPA or other regulatory procedures wilt be incorporated during periodic 
revisions of this plan. 

This QA plan was developed using the guidelines presented in the following manuals: 
"Quality Assurance Principles for Analytical Laboratories," AOAC 1991; and "Interim 
Guidelines and Specifications for Preparing Quality Assurance Project Plans," EPA 
1983. 

The purpose of this document is to assure all analyses performed by AMS' mobile 
laboratory are done to exacting specifications and meet all applicable QA requirements. 
The consistent delivery of high qualw, defensible results with the appropriate QAIQC 
data is the ultimate goai of AMS' mobile laboratory. Strict adherence to the work 
practices addressed herein is the method chosen to obtain that goal. 



2.0 Organizational Structure and Responsibilities 

The individuals associated with the mobile laboratory are chosen based upon their 
relative experience, educational background and their abillty to successfufly meet their 
responsibilities within the laboratory. 

2.1 Laboratory Chemist 

The chemist employed to operate the mobile laboratory will possess, at a minimum, a 
BS degree in Chemistry or directly related field. The chemist is directly responsible for 
the following laboratory functions: 

I .) Individual sample analyses 
2.) Equipment maintenance and calibration 
3.) Standard and reagent preparation 
4.) Initial verification of analytical data 

The chemist is also responsible for generating all applicable QNQC data and attaching 
it to the raw analytical data gathered during analysis. The chemist is solely responsible 
for all data generated during analyses and is the person who issues the analytical 
reports along with all requested QAlQC documentation. 

2.2 Laboratory Manager 

The laboratory manager will possess, at a minimum, a BS degree in Chemistry or 
related field and have three or more years of direct laboratory management experience. 
The laboratory manager is responsible for the following job functions: 

I .) Data quality 
2.) Equipment and supplies procurement 
3.) Client relations and marketing 
4.) Scheduling of work 
5.) Final review and verification of all reports 

The laboratory manager is ultimately responsible for the day-to-day operations of the 
mobile laboratory. Helshe is the primary point of contact with all clients and project 
contractors. Helshe reports directly to the president of the company. 



3.0 Sample Handiing Procedures 

The laboratory chemist is responsible for the receipt, login and proper storage of all 
samples submitted to the mobile laboratory for analysis. Samples received by the 
mobile laboratory must be accompanied by a completed chain of custody form. 
Accepted samples will immediately be logged in using the chain of custody and then be 
stored in the refrigerator until ready for analysis. 

3.1 Chain of Custody Procedures 

Every set of samples submitted to AMS' mobile laboratory will be accompanied by a 
completed chain of custody form. At minimum, this form will contain the following: 

- 
- 

1 .) AMS project number 
2.)  Clientlproject name 
3.) Identification of person(s) performing sampling 
4.) Individual sample identification 
5.) Date and time sampling occurred 
6.) Individual sample type and quantity 
7.) Analyses requested for each sample 
8.) Signature of person relinquishing samples 
9.) Date and time samples are submitted 

Any additional information related to the samples should be included in the "Remarks" 
column on the far right side of the form. The chain of custody form contains a white top 
sheet with yellow and magenta carbon copies underneath. The magenta copy should 
be retained by the person submitting samples to the lab. A photocopy of the standard 
chain of custody form used by AMS' mobile laboratory is found in Appendix I. 

3.3 Sample Receipt and Login 

AH samples received at the mobile laboratory are logged in through the chain of custody 
in use for the specific project. The use of unique sample numbers is not necessary in 
the mobile lab setting due to the absence of samples from other projects. The lab 
performs work exclusively for the client on-site and analyzes their samples only. This 
makes it impossible for samples to be mixed up with samples from other jobs. The lab 
chemist visually inspects each sample for any discrepancies between the information 
listed on the chain of custody form and the information on the sample label. During this 
process samples are never left unattended. 



3.5 Sample Preservation, Storage and Disposal 

Samples taken in the field a'nd immediately submitted to AMS' mobile laboratory for 
analysis are typically not preserved other than being stored at 4" Celsius. This is due to 
the laboratory being instantly accessible and the analysis typically being carried out 
within the hour. If, however, it is apparent that samples submitted will be subjected to 
holding time prior to analysis, acidification of voiatile organic samples should be 
performed. Typically, a sulfuric acid solution is used to lower the pH of a water sample 
to ~ 2 .  This acidification is only necessary for samples taken for volatile organic 
analysis. Holding time for a preserved volatile organic sample is 14 days (stored at 4 
C) and 7 days (stored at 4 C) for semi-volatile organic analysis. 

Once samples have been successfully received by the mobile laboratory, they are 
either analyzed immediately or stored in the laboratory refrigerator. The refrigerator is 
temperature monitored by a thermometer with readings recorded twice a day. All 
samples are analyzed within the guidelines for holding time as recommended by EPA. 

Samples are held under chain of custody procedures for thirty days at which time the 
samples are segregated into various waste streams grouped for disposal by a licensed 
waste removal firm. 



4.0 General Laboratory Procedures 

in order to assure all samples received by the mobile analytical laboratory are analyzed 
in a consistent manner, EPA-approved methods are employed for all analyses. All test 
results are reported at the level of accuracy and precision stated in the test methods. 
Various standard operating procedures are used to maintain the level of consistency 
required for acceptable analytical results. These may include glassware preparation, 
standard analysis procedures, reagent preparation, instrument calibration and 
instrument maintenance. 

4.1 Sample Bottle Preparation 

All sample containers are purchased pre-cleaned according to EPA specifications 
through commercial suppliers such as Eagle Picher and I-Chem. All sample containers 
are used only once.- After use, AMS rinses the containers and sends them to an 
appropriate recycling center. 

4.2 Analytical Glassware Preparation 

All glassware used for analysis in the mobile laboratory is cleaned after each procedure 
according to EPA recommendations. The steps taken in the cleaning process are as 
follows: 

1 ,) Rinse glassware as soon as possible after use with the last solvent 
utilized. 

2.) Allow glassware to vent and then wash with an Alconox/water solution. 
3.) Triple rinse giassware with tap water and de-ionized water. 
4.) Final rinse with HPLC grade methanol. 
5.) Rinse with solvent to be used immediately before beginning procedure. 

4.3 Reagent Preparation 

All reagents and sofvents used by AMS' mobile laboratory are purchased from 
reputable commercial suppliers such as Fisher Scientific, Aldrich or Supetco. All 
solvents used in preparatory procedures are the highest purity available and meet all 
criteria for use in GC/MS procedures. 

4.4 Analytical Standards 

All standards used for internal and external calibrations are purchased from reputable 
commercial suppliers such as Supelco or Fisher Scientific. Internal standards, 
surrogates, matrix spikes, etc., are purchased as Separate Source Standards with 
accompanying QA/QC data packets. This process enables AMS' mobile laboratory to 



meet EPA requirements for using calibration and quality control reference samples from 
separate or independent sources in performing environmental analysis. 

4.5 Standard Analytical Procedures 

All procedures carried out in AMS' mobile laboratory utilize state-of-the-art analytical 
equipment and follow methods found in EPA's SW-846 publication, 3rd edition. In 
particular, Methods 3510, 3550, 5030, 8260 and 8270 are used by AMS' mobile 
laboratory as guidelines for Writing individual Standard Operating Procedures (SOP). 
Copies of AMS' SOP for volatile and semi-volatile organic analysis can be found in 
Appendix 11. 

4.6 Instrument Calibration and Maintenance 

Specific calibration pr~ced ures are contained in the SW-846 methods and are followed 
for the applicable method. In genera!, initial calibration requirements are five point 
calibration curves with continuing calibration standards run at an intermediate 
concentration. 

Instrument re-calibration is performed when continuing calibration checks indicate that a 
new variable has been introduced into the analysis or instrument drift has exceeded 
compensation limits. To assure a greater degree of confidence in the results, Separate 
Source Standards (as described in Sect. 4.4) are used exclusively. 

Preventative maintenance is performed regularly and as recommended by the 
manufacturers. In particular, injection port consumables are changed weekly, columns 
are changed as needed, the MS ion source is cleaned as needed and vacuum pump oil 
is changed annually. Log bobks of routine maintenance are kept in the laboratory and 
updated as necessary. The major pieces of equipment found in AMS' mobile laboratory 
are as follows: 

1 .) GC/MS No. I: Hewlett-Packard 5890 Series Ill5972 
2.) Auto-sampler: Hewlett-Packard 7673b 
3.) Data System: Hewlett-Packard GC Chemstation with Enviroquant 
4.) GClMS No. 2: Hewlett-Packard 5890 Series 11/5972 
5.) Purge & Trap: Tekmar 3000 with Precept auto-sampler 
6.) Sonicator: Fisher 550 Sonic Dismembrator 



5.0 Analytical Quality Control . 
The key to a successful QNQC program is strict adherence to the program during all 
phases of the project, including: sample storage, analysis, results validation and 
reporting. Laboratory quality control checks are part of each laboratory analysis and 
meet or exceed all applicable requirements. 

5.1 Laboratory QC Checks 

The laboratory employs control samples to assess the validrty of the anatytical results. 
Determination of the validity of sample results is based on the acceptance criteria being 
met by the control samples. The acceptance criteria for each type of control sample are 
defined in the appropriate method SOP. These acceptance criteria are per method 
requirements. Laboratory control samples which are processed in AMS' mobile 
laboratory are as follows (where applicable): 

1 .) Lab Control Standards: Blank spikes or lab control standards will be 
processed and analyzed per method requirements with each batch of 
samples. l 

2.) Surrogates: Appropriate surrogates will be added to all samples, 
standards and blanks. 

3.) Matrix Spikes: Matrix spikes will be anaiyzed with each batch at a 
frequency of 5% of samples. If a method does not specify matrix spiking 
compounds the SW-846 matrix spiking compounds will be used. Matrix 
spikes containing all compounds will be analyzed quarteriy to generate 
accuracy and precision limits. 

4.) Matrix Spike Duplicates: Matrix spike duplicates will be analyzed with 
each batch or at a frequency of 5% of samples. Precision data are 
obtained only on the matrix spiking compounds. 

5.2 Precision and Accuracy Limits 

Control charts for precision and accuracy are initiated for each parameter upon method 
validation. Charts contain control limits (defined as + 3 standard deviations). Control 
limits are updated annually for all parameters. Formulas used for calculations of 
precision and accuracy are as follows: 

Precision: Relative percent difference is used to express precision between 
two replicate values. Precision data are derived from duplicate matrix spike 
results. The relative percent difference (RPD) is calculated as follows: 



where V1 and V2 are values obtained by analyzing duplicate samples. 

Accuracy: Accuracy control limits are produced from spike data. Percent 
recovery is used to express accuracy. The percent recovery (%R) is calculated 
as follows: 

%R= (Rl  - R2) x 100 
R3 

where: R1 = value obtained by analyzing the sample with the spike 
added 

R2 = value obtained by analyzing the sample 
R3 = concentration of spike added to the sample 

- ... . 

5.3 Method Detection Limits 

Method detection limits (MDL) are determined for all analyses currently performed by 
AMS' mobile laboratory. These limits are calculated according to the procedures set 
forth in SW-846. 

Since MDL are based on the analyses of standards in reagent water they may not be 
useful in reporting data for environmental samples. Thus, practical quantitation limits 
(PQL) may be used for reporting a non-detected parameter. PQL are defined as the 
lowest level that can be reliably achieved within specified limits of precision and 
accuracy during routine laboratory operating conditions. 



6.0 Data Reporting Quality Assurance 

Quality assurance of reports within the laboratory consists of data review and report 
proofreading. The chemist's knowledge and experience with the requisite analysis and 
built-in quality control checks are a large portion of the overall quality process for AMS' 
mobile laboratory. 

i 

6.1 Corrective Action Measures 

Any deviations from AMS' Standard Operating Procedures (SOP) must be noted and 
approved by the taboratory manager. If there are deviations in the QC that result in a 
standard sample being considered unacceptable then corrective action must be taken 
to assure that the same problem does not recur and the original deviation is corrected. 

If, upon completion of an analysis, the quality control samples indicate the procedure 
fails the required quality control definitions, the analysis is defined to be out of control. 
The chemist and tab manager will gather all raw data and attempt to identify the cause 
of the problem. Once. this has been determined, a discrepancy report will be issued by 
the laboratory manager to all interested parties. 

6.2 Report Generation 

In general, the chemist performing the analyses will be the person responsible for 
generating and issuing the analytical reports. In most instances, the laboratory 
manager will have an opportunity to review reports before issue to clients. Due to the 
nature of on-site work, however, peer review of reports may not always be feasible. 
Copies of analytical reports for EPA Methods 8260 and 8270 can be found in Appendix 
111. 

6.3 Data Archives 

All pertinent information (raw data, quantitation reports, QA/QC reports and final 
analytical reports) is archived on backup computer disks and held for a period of ten 
(1 0) years. 
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AMS. INC. STANDARD OPERATING PROCEDURE 

0 bictive: 
This protocol describes the procedures for the determination of volatile organics in soil and groundwater 
samples by Gas ~ h r o m a t ~ f a ~ h ~ l ~ a s s  Spectrometry. The objective of this protocol is 6 provide a 
detailed explanation of work practices adhered to in AMS' mobile analytical laboratory 

Ap~licabilihr: 
Laboratory managers and analytical chemists directly involved in the analysis and reporting of 
environmental samples. 

General: 
Sample preparation and-analysis 'procedures for all environmental samples will be conducted in a 
thorough and stepwise manner as indicated by the methods described below for each medium sampled. 
All personnel performing these analyses must be trained in the procedures and all pertinent AMS standard 
protocols are to be followed. 

These protocols are based upon the foltowing EPA approved methods outlined in 'Test Methods for 
Evaluating Solid Waste," €PA SW-846, 3rd Edition: Method 5030A - "Purgeand-Trap," and Method 8260A 
- "Volatile Organic Compounds by Gas ChromatographylMass Spectrometry (GCIMS): Capillary Column 
Technique." The individual determinative methods should be referenced for a more detailed explanation 
of scope, application, interferences, etc. Any changes in EPA or other regulatory procedures will be 
incorporated during periodic revisions of this SOP. 

Equipment: 
1) Gas chrornatographlmass spectrometer system - Hewlett-Packard 5890 Series II GC directly 

coupled to Hewlett-Packard 5972 MS 
2) Purge-and-trap device - Tekmar 3000 coupled to Tekmar Precept auto-sampler 
3) Column - Supelco VOCOL 60m x 0.25mm ID x ?Sum film thickness 
4) Data system - PC with HP MS Chemstation software for acquisition, HP Enviroquant for 

integration and quantitation, and the NlST 75K Mass Spectral Library database. 
5) Drying oven - fisher lsotemp Standard 
6) Syringes - Hamilton Gastight 10-500 uL 
7 )  Assorted glassware indudi~g test tubes, volumetric flasks, beakers, vials, and Pasteur pipettes 

PROCEDURES: 

Standard Pre~aration: 
Stock standard solutions are purchased as certified solutions from Supelco or other reputable vendors. 
They are stored in bottles with Teflon lined screwcaps in the standards freezer which is kept at -lO°C to 
-20°C and checked frequently for signs of degradation or evaporation, especially prior to use. Standard 
solutions will have a holding 
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time of one year. The following standard solutions are used in volatile sample preparation and analysis: 

1) Internal standard - Purchased as certified solution from Supelco containing Chlorobenzened,, 
1,4-Dichlorobenzened,, 1,4-Difluorobenzene and Pentafluorobenzene at a concentration of 2000 
ugtmL. A secondary dilution of internal standard is prepared at a concentration of 50 uglml. Each 
5 mL sample undergoing analysis is spiked with 5 uL of the internal standard solution, resulting in 
a concentration of 50 ug/L of each internal standard. 

2) GCIMS tuning standard - A 25,000 ~g lm l  solution of 4-Bromofluorobenzene purchased as a 
certified solution from Supelco. Diluted to form a secondary standard containing 50 uglmL. A 50 
uglL BFB standard must be run every 12 hours. The tuning criteria for BFB are as follows: 

Mass 50 15 to 40% of mass 95 
Mass 75 - 30 to 60% of mass 95 - 

Mass 95 base peak, 100% relative abundance 
Mass 96 5 to 9% of mass 95 
Mass 173 less than 2% of mass 174 
Mass 174 greater than 50% of mass 95 
Mass 175 5 to 9% of mass 174 
Mass 176 greater than 95% but less than 101% of mass 174 
Mass 177 5 to 9% of mass 176 

3) Calibration standards - Calibration standards are prepared at 10, 20, 50, 100, and 200 uglmL. 
These concentrations correspond to the working range of the GCMS system. Each standard 
contains all analytes for detection by this method plus internal standards and surrogates. The 
analytes are purchased in certified mixes from Supelco. The %RSD for all levels must not exceed 
15% for any compound. If all %RSDs are e l  5%, the RF is assumed to be constant. If the %RSD 
>15%, a calibration surve of response ratios versus RF must be plotted. 

4) Surrogate standards - Purchased as certified solutions from Supelco. Standard includes 4- 
Bromofluorobenzene, Toluene-d, and Dibromofluoromethane at a concentration of 2000 ug1mL. A 
secondary solution of 50 ugtml in methanol is prepared. Each sample for analysis is spiked with 
5 uL of the secondary solution. The recovery control limits for aqueous samples are as follows: 
4-Bromofluorobenzene 86-1 15%, Dibromofluorornethane 86-1 18%, Toiuened8 88-1 10%. The 
recovery control limits for soil samples are as follows: 4-Bromofluorobenzene 74-121%, 
Dibromofluorornethane 80-1 20%, Toluened8 81 -1 17%.. 

5 )  Matrix spike standards - Matrix spike solution is purchased from Supelw. The solution contains 
Benzene, Toluene, Chlorobenzene, Trichloroethene and 1 ,l-Dichloroethene at a concentration of 
25 ug1mL in methanol. 

6) Calibration Check Compounds - Stock standard solution of 1 ,1-Dichloroethene, Chloroform, 1,2- 
Dihtoropropane, Toluene, Ethylbenzene and Vinyl Chloride at 2000 uglml is purchased from 
Supelco or other respected vendor. A secondary solution of 50 uglml is prepared in methanol. A 
10 ul aliquot of the secondary solution is added to 5 ml reagent water resulting in a 100 uglL CCC. 
The % Drift is then calculated for each CCC. If the % Drift is <20%, the initial calibration is 
assumed to be valid. CCC injections are required every 12 hours of operation. 

7) System Performance Check Compounds - Stock standard solution of Chloromethane, 1, I - 
Drchloroethane, Bromoform, Chlorobenzene and 1 ,1,2,2-Tetrachloroethane at 2000 uglml is 
purchased from Supelco or other respected vendor. A secondary solution of 50 ugtrnl is prepared 
in methanol. A 10 ul aliquot of the secondary solution is added to 5 mi reagent water tesutting in a 
100 ug/L SPCC. The minimum relative response factor must be met for each compound in order 
for analysis to begin. The minimum relative response factors are as follows: Chloromethane = 
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0.10, f ,I-Dichloroethane = 0.10, Bromoforrn = >O.'lO, Chlorobenzene = 0.30, 1,1,2,2- 
Tetrachloroethane = 0.30. SPCC must be run every 12 hours along with the CCC. 

The following reagents are also used in volatile sample preparation and analysis: 

1) Methanol - Fisher Purge and Trap grade 
2) Water - organic-free reagent water 

All solvents and certified solutions purchased and all standards prepared are recorded in the standard 
preparation and chemical inventory tog book. 

Pume-and-Tra~: 
The purge-and-trap apparatus consists of two primary pieces of equipment; the TekmaryPrecept robotic 
auto-sampler and the Tekmar 3000 purge-and-trap unit. The Precept is capable of holding up to 48 water 
andlor soil samples and accessing them one at a time in pre-programmed order. The auto-sampler 
transfers water samples to the 3000 unit directly or can dilute the sample with organic-free reagent water 
prior to transfer. Soil sampies arb mixed automatically with organic-free reagent water, heated and 
purged. The purge gas is transferred directly to the 3000. All internal standards and surragates are 
metered in to all samples automatically by the Precept. 

GC Owratinq Conditions: 
Carrier gas (Helium) flow rate: 
Initial temperature: 
Temperature program: 
Final temperature: 
Purge: 
Desorb: 
Bake: 
Injector temperature: 
Transfer line temperature: 
Source temperature: 
Scan Range: 
Scan Time: 

.t .O mumin 
35" C, hold for 4 minutes 
35" - 200" C at 4"lmin 
200" C, hold until all expected compounds have eluted 
11 min, 35 mumin 
225" C for 2 min, 20 mllmin 
225" C for 10 min 
250 degrees C 
280 degrees C 
approx. 185 degrees C 
45-260 amu 
approx. 2 scanslsec 

Initial Calibration: 
Calibration must take place using the same sample introduction method that is used to analyze actual 
samples. Calibration standards are prepared by adding volumes of one or more certified standard mixes 
to 5 mL of organic-free reagent water. To each calibration standard, 5 uL of internal standard solution is 
added , resulting in a concentration of 50 uglL of each internal standard. The calibration standards are 
then analyzed and the peak area responses are tabulated against the concentration of each compound by 
the software program. Response factors (RFs) are calculated for each compound. If the percent relative 
standard deviation (%RSD) of the compound is 45%, the RF is assumed to be constant, and the average 
RF is used for calculations. If the %RSD is >15%, a calibration curve of response ratios versus RF is 
plotted. 
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Dailv GC Calibration: 
The working calibration is verified on each working day by the measurement of a midconcentration CCC 
standard containing all analytes for detection by these methods. If the response for any analyte varies 
from the predicted response by more then 20%, a new calibration is prepared for that compound. 

GC Analvsis: 
All samples are introduced to the chromatograph via purgelktrap. For aqueous samples, a 5 ml portion is 
removed from the sample container by the Precept robotic auto-sampler and transferred to the fritted 
sparging tube. Helium is then bubbled through the water sample for eleven (1 1) minutes. All purge gas is 
directed to the trap where contaminants are held by the trap packing white the helium carrier gas passes 
through. Soil samples are purged qirectly in the Precept robotic auto-sampler. A five (5) gram portion of 
the soil sample is weighed out and ptaced into an empty VOA vial. The Precept adds reagent water, 
internal standards and surrogate standards directly to the vial. This mixture is then purged with helium for 
eleven (1 1) minutes and the purge gas is transferred directly to the trap via heated transfer line. High level 
soil (>I ppm) is first extracted with reagent grade methanol in a zero head-space container. Sixteen 
grams of soil are added to a 40 ml VOA vial and then filled to the top with methanol. The vial is then 
sealed and shaken vigorously for several minutes. A syringe is then used to transfer a small quantity of 
the methanol into a purge vial filled with 5 ml of reagent water. Helium is then bubbled through the 
waterlrnethanol solution and carried through to the trap. The purge & trap concentrator then preheats the 
trap to desorb temperature and waits for a 'system readyn signal from the GC. Once the GC is ready, the 
analytes are desorbed from the trap, transferred to the GC via heated transfer line and the analysis 
begins. 

The qualitative identification of compounds determined by this method is based on retention time and on 
comparison of the sample mass spectrum, after background subtraction, with characteristic ions in the 
reference mass spectrum. For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative identification. Specific guidelines for 
qualitative identification presented in Method 8260A should be followed. When a compound has been 

identified, the quantitation of that compound will be based on the integrated abundance of the primary 
characteristic ion (quantitation ion). The concentration in the extract is determined by the software 
program using the average response factor from the initial calibration and the formulas given in Method 
8260A. 

t 

Qualitv Control: 
The methods require the operation of a formal quality control program. The minimum requirements of this 
program consist of an initial demonstration of laboratory capability and ongoing analysis of reagent blanks 
and spiked samples that are subjected to exactly the same analytical procedures as those used on actual 
samples. AMS' quality control program is outlined in the Quarity Assurance Plan (QAP). 

The initial demonstration of laboratory capability is encapsulated by the following operations. A quality 
control reference sample concentrate is prepared containing each analyte at a concentration of 20 ug/mL 
in methanol. The QC reference sample concentrate is made using stock standards prepared 
independent1 from those used for calibration. This is accomplished by the use of Separate Source 
Standards. & C reference samples are prepared at a concentration of 10 ugl l  by addin 2.5 ut of QC 
reference sample concentrate to each of four 5 mL aliquots of water. The well-mixed sarnp 7 es are then 
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analyzed according to the methods above. The average recovery and the standard deviation of the 
recovery is calculated for each analyte using the four results. 

Finally, method detection limit (MDL.) studies are also required. The procedures for calculating MDLs are 
taken from 40 CFR 136 App. B. The MDL is defined as the minimum concentration of a substance that 
can be measured and reported with 99% confidence that the analyte concentration is greater than zero. A 
minimum of seven aliquots of water are spiked with all analytes at or near their quantitation limits. The 
well-mixed samples are then analyzed according to the methods above. The average recovery and the 
standard deviation is calculated for each analyte using the seven results. The MDL is computed by 
multiplying the standard deviation by the students' t value appropriate for a 99% confidence level and a 
standard deviation estimate with n-1 degrees of freedom. 



=======~=====~========Ott========Pe==================-~==~~~%-==~========~=== 

AMS, INC. STANDARD OPERATING PROCEDURE 

SEMI-VOLATILES: Sam~le ~re~a'ration and Analysis Paae 1 of 7 

Obiective: 
This protocol describes the procedures for the determination of semi-volatile organics in soil and 
groundwater samples by Gas ~h roma to~ raph~ l~ass  Spectrometry. The objective of this protocol is to 
provide a detailed explanation of work practices adhered to in AMS' mobile analytical laboratory 

Ap~licabilitv: 
Laboratory managers and analytical chemists directly involved in the analysis and reporting of 
environmental samples. 

General: 
Sample preparation and -analysis procedures for all environmental samples will be conducted in a 
thorough and stepwise manner as indicated by the methods described below for each medium sampled. 
All personnel performing these analyses must be trained in the procedures and all pertinent AMS standard 
procedures are to be followed. - .  

These protocols are based upon the following EPA approved methods outlined in "Test Methods for 
Evaluating Solid Waste," EPA SW-846, 3rd Edition: Method 35108 - "Separatory Funnel Liquid-Liquid 
Extraction," Method 3550A - "Ulfrasonic Extraction," and Method 82705 - 'Semi-volatile Organic 
Compounds by Gas ChromatographyiMass Spectrometry (GCIMS) : Capillary Column Technique.' The 
individual determinative methods should be referenced for a more detailed explanation of scope, 
application, interferences, etc. Any changes in EPA or other regulatory procedures will be incorporated 
during periodic revisions of this SOP. 

Equipment: 
1) Gas chromatograph/mass spectrometer system - HewJett-Packard 5890 Series II GC directlv 

cou~led to ~ewlei-~ackard 5972 MS with HP 76738 auto-sam~ler. 
2 ~ o l i m n  - Hewlett-Packard HPS-MS 30m x 0.25mm ID x 0.25ur;l film thickness. 
3) Data system - PC with HP MS Chemstation software for acquisition, HP Enviroquant for 

integration and quantitation, and the NlST 75K Mass Spectral Library database. 
4) Water bath - Fisher lsotemp 10 liter bath 
5) pH meter - Fisher Scientific 
6) Sonicator - Fisher 550 Sonic Dismembrator 
7) Drying oven - Fisher lsotemp Standard 
8) Syringes - Hamilton Gastight 10-500 uL 
9) Assorted glassware inctuding beakers, filter flasks, graduated cylinders, volumetric flasks, 

separatory funnels, K-D apparatus, vials, and pipettes. 

PROCEDURES: 

Standard Preparation: 
Standard solutions are purchased as certified solutions from Supelco or other reputable vendors. They 
are stored in bottles with Teflon lined screwaps in the standards freezer which is maintained between 
-lO°C to -20°Cand checked frequently for signs of degradation or evaporation, especially prior to use. 
Standard solutions will have a holding 
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time of one year. The following standard solutions are used in semi-volatile sample preparation and 
analysis: 

1) Internal standard - Purchased as certified solution from Supelco at a concentration of 2000 
uglmL. Each 1 mL sample extract undergoing analysis is spiked with 20 uL of the internal 
standard solution, resulting in a concentration of 40 ugImL of each internal standard. 

2) GCIMS tuning standard - Two certified solutions are purchased from Supelco. One contains 
DmPP at 2000 uglml and the other contains 50 ug1mL each of 4,4'-DDT, pentachlorophenol, and 
benzidine. 25 uL of the DFTPP solution is added to each 1 mL aliquot of the tuning solution to 
form a standard containing ;O uglmL of all four components. This tuning solution must be injected 
into the chromatograph every 12 hours. The tuning criteria for DFTPP are as follows: 

Mass 51 3060% of mass 198 
Mass 68 ~ 2 %  of mass 69 
Mass 70 ~ 2 %  of mass 69 
Mass 127 4060% of mass 198 
Mass 197 4 %  of mass 198 
Mass 198 Base peak, 100% relative abundance 
Mass 199 5-9% of mass 198 
Mass 275 10-30% of mass 198 
Mass 365 >?% of mass 198 
Mass 441 Present but less than mass 443 
Mass 442 >40°h of mass 198 
Mass 443 17-23% of mass 442 

In addition, degradation of DDT to DDD and DDE should not exceed 20%. Pentachlorophenol 
and benzidine should be present at their normal responses and should not exhibit any peak 
tailing. If these criteria are not met, the injection port should be maintained and the first few 
inches of the column removed. 

3) Calibration standards - Calibration standards are prepared at 20, 40, 80, 120, and 160 uglrnL. 
These concentrations correspond to the working range of the GCIMS system. Each standard 
contains all analytes for detection by this method plus internal standards and surrogates. The 
analytes are purchased in certified mixes from Supelco. The %RSD for all levels must not 
exceed q5% for any compound. If all %RSDs are 45%, the RF is assumed to be constant. If the 
%RSD >15%, a calibration surve of response ratios versus RF must be plotted. 

4) Surrogate standards - Two surrogate solutions are purchased from Supelco. The acid surrogate 
solution contains phenold6, 2-fluorophenol, and 2,4,6-tribromophenot at a concentration of 10000 
ugImL. The base surrogate solution contains nitrobenzened5, 2-fluorobiphenyl, and p-terphenyl- 
d l4  at a concentration of 5000 uglmL. Limits in aqueous samples are as follows: phenol46 (10- 
94), 2-fluorophenol (21-loo), 2,4,6-tribromophenol (10-123), nitrobenzened5 (35-114), 2- 
fluorobiphenyl (43-116) and p-terphenyl414 (33-141). Limits in soil samples are as follows: 
phenol-de (24-1 13), 2-fluorophenol (25-121), 2,4,6-tribromophenol (19-122), nitrobenzened5 (23- 
120), 2-Ruorobiphenyl (30-1 15) and p-terphenyl-dl4 (18-137). 

5 )  Matrix spike standards - Two matrix spike solutions are purchased from Supelw. The acid matrix 
spike solution contains pentachlorophenol, phenol, 2-chlorophenol, 4chloro-3-methylphenol, and 
4-nitrophenol at a concentration of 2000 ug/mL. The base matrix spike sotution contains 1,2,4- 
trichlorobenzene, acenaphthene, 2,4dinitrotoluene, pyrene, n-nitroso-di- n-propylamine, and 1,4- 
dichlorobenzene at a concentration of 1000 uglml. Recovery criteria for matrix spike compounds 
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4-ch Ioro-3-methylphenot (40.8-127.91, and 6nitrophenol (13.0-106.5), 1,2,4-trichlorobenzene 
(57.3-129.2), acenaphthene (60.1-132.3), 2,4dinitrotoluene (47.5-126.9), pyrene (69.6-100.0), n- 
nitrosodi-n-propytarnine (1 3.6-197.9) and 1,4-dichlorobenrene (37.3-1 05.7). 

The following reagents are also used in semi-volatile sample preparation and analysis: 

1) Methylene chloride - Fisher Optima 
2) Water - organic-free reagent water 
3) Sodium sulfate - Fisher anhydrous, granular, certified ACS 
4) Sodium hydroxide - Fisher solution 50% w/w 
5 )  Sulfuric acid - Fisher reagent, certified ACS 

All solvents and certified solutions purchased and all standards prepared are recorded in the standard 
preparation and chemical inventory log book. 

Extraction of Apueous ~e thod  Blank 
Using a 1 liter graduated cylinder, I liter of organic-free reagent water is measured and then transfemed to 
a separatory funnel. With a 25 ul syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate 
standard are added to all samples, spikes, and blanks. For the sample in each analytical batch selected 
for spiking, 50 ul of acid matrix spike and 100 ul of base matrix spike are added with a 100 ul syringe. 
These amounts result in a final concentration of 100 ugImL of each surrogate and matrix spike compound. 

The pH of the sample is checked with a pH meter and then adjusted to €2 with sulfuric acid. 
Approximately 60 mL of rnethylene chloride is then added to the separatory funnel. The funnel is sealed 
and shaken vigorously for 1-2 minutes with periodic venting to release excess pressure. The funnel is 
then placed on a ring stand and the, layers are allowed to separate for 10 minutes, after which the solvent 
extract is collected in a 250 mL beaker. The extraction is repeated twice using fresh portions of solvent. 
The pH of the sample is adjusted to 21 1 with sodium hydroxide solution and serially extracted three times 
as above. These extracts are collected in a separate beaker. 

Extraction of Liquids: 
Using a 1 liter graduated cylinder, 1 liter of sample is measured and then transferred to a separatory 
funnel. With a 25 ul syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate standard are 
added to all samples, spikes, and blanks. For the sample in each analytical batch selected for spiking, 50 
ul of acid matrix spike and 100 ul of base matrix spike are added with a 100 ul syringe. These amounts 
result in a final concentration of 100 uglrnL of each surrogate and matrix spike compound. 

The pH of the sample is checked with a pH meter and then adjusted to <2 with sulfuric acid. 
Approximately 60 mL of methylene chloride is then added to the separatory funnel. The funnel is sealed 
and shaken vigorously for 1-2 minutes with periodic venting to release excess pressure. The funnel is 
then placed on a ring stand and the layers are allowed to separate for 10 minutes, after which the solvent 
extract is collected in a 250 mL beaker. The extraction is repeated twice using fresh portions of solvent. 
The pH of the sample is adjusted to >11 with sodium hydroxide solution and serially extracted three times 
as above. These extracts are collected in a separate beaker. 
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Concentration of Liauid Extracts: 
A Kuderna-Danish (K-0) concentrator is assembled by attaching a 10 mL concentrator tube to a 250 mL 
evaporation flask. The extracts are dried by adding sodium sulfate until ail water is removed. The dried 
extracts along with beaker washings are combined and vacuum filtered through a 0.45 urn membrane that 
is attached to a 500 mL filtration flask. The extract is then transferred to the K-D concentrator, along with 
flask washings. A boiling chip is added to the flask and a three ball Snyder column is attached. The 
column is pre-wetted by adding methylene chloride to the top of the column. The entire K-0 apparatus is 
then placed on a water bath set at approximately 70 degrees C. When the liquid level reaches the lower 
part of the concentrator tube, the K-D apparatus is removed from the water bath and allowed to drain. 
After the apparatus has cooled, the Snyder column is removed; the flask is rinsed with methylene chloride 
and then removed. A clean boiling chip is added and a two ball micro-Snyder column is attached and pre- 
wetted. The apparatus is-placed back in the water bath until the liquid volume reaches 1 mL. The final 
extract is then pipetted into a vial with a Teflon lined screwcap and labeled appropriately. 

Extraction of Soil Blank 
A known clean soil sample is mixed thoroughly with a spatula. The percent dry weight is determined so 
that results may be reported on a dry weight basis. In order to determine the dry weight, approximately 10 
g of the sample is weighed into a tared crucible and dried overnight at 105 degrees C. The percent dry 
weight is obtained by dividing the weight of the remaining dry sample by the amount originally used. 

30 g of sample is weighed into a 250 mL beaker. Sodium sulfate is added until the mixture becomes a 
free flowing powder. Wrth a 25 ut syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate 
standard are added to all samples, spikes, and blanks. For the sample in each analytical batch selected 
for spiking, 50 ul of acid matrix spike and 700 ul of base matrix spike are added with a 100 ul syringe. 
These amounts result in a final concentration of 100 ug/mL of each surrogate and matrix spike wmpound. 
Approximately 100 mL of methylene chloride is added immediately. The bottom surface of the sonicator 
disrupter horn is placed between the surface of the solvent and the sediment layer. The sample is 
extracted ultrasonically for 3 minutes at full power with pulsing every second. The extract is decanted and 
filtered through a 0.45 um membrane that is attached to a 500 mL filtration flask. The extraction is 
repeated twice with fresh solvent. After the final extraction, the entire sample is poured into the filter 
reservoir along with beaker washings and vacuum filtered until all visible solvent is removed from the 
sample. 

Extraction of Soils and Sediments: 
After decanting any water layer, a soil or sediment sample is mixed thoroughly with a spatula and foreign 
objects are discarded. The percent dry weight is determined so that results may be reported on a dry 
weight basis. In order to determine the dry weight, approximately 10 g of the sample is weighed into a 
tared crucible and dried overnight at 105 degrees C. The percent dry weight is obtained by dividing the 
weight of the remaining dry sample by the amount originally used. 

30 g of sample is weighed into a 250 mL beaker. Sodium sulfate is added until the mixture becomes a 
free flowing powder. With a 25 ul syringe, 10 ul of acid surrogate standard and 20 ul of base surrogate 
standard are added to all samptes, spikes, and blanks. For the sample in each analytical batch selected 
for spiking, 50 ul of acid matrix spike and 'I00 ul of base matrix spike are added with a 100 ui syringe. 
These amounts resuR in a final concentration of 100 uglmL of each surrogate and matrix spike compound. 
Approximately 100 mL of methylene chloride is added immediately. The bottom surface of the sonicator 
disrupter horn is placed between the surface of the solvent and the sediment layer. The sample is 
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extracted ultrasonically for 3 minutes at full power with pulsing every second. The extract is decanted and 
filtered through a 0.45 urn membrane that is attached to a 500 mL fittration flask. The extraction is 
repeated twice with fresh solvent. After the final extraction, the entire sample is poured into the fitter 
reservoir along with beaker washings and vacuum filtered until all visible solvent is removed from the 
sample. 

Concentration of Soil Extracts: 
A Kuderna-Danish (K-D) concentrator is assembled by attaching a 10 mL concentrator tube to a 250 mL 
evaporation flask. The tittered extract is transferred to the concentrator, along with flask washings. A 
boiling chip is added to the flask and a three ball Snyder column is attached. The column is pre-wetted by 
adding methylene chloride to the of the column. The entire K-D apparatus is then placed on a water 
bath set at approximately-70 degrees C. When the liquid level reaches the lower part of the concentrator 
tube, the K-D apparatus is removed from the water bath and allowed to drain. After the apparatus has 
cooled, the Snyder column is removed; the flask is rinsed with methylene chloride and then removed. A 
clean boiling chip is added and a two ball micro-Snyder column is attached and pre-wetted. The 
apparatus is placed back in the water bath until the liquid volume reaches 1 mL. The final extract is then 
pipetted into a vial with a Teflon lined screw-cap and labeled appropriately. Further clean-up of the 
extracts will not be required in most situations. If it is deemed necessary, an appropriate sample clean-up 
procedure (as outlined in SW-846) will be performed prior to introducing the-extract into the GCIMS. 

GClMS O~eratinq Conditions: 
Mass range: 
Scan time: 
l nitial temperature: 
Temperature program: 
Final temperature: 
Injector temperature: 
Transfer line temperature: 
Source temperature: 
Injector: 
Sample votume: 
Carrier gas: 

35-500 amu 
1.6 scan 1 sec 
50 degrees C, hold for 4 minutes 
50-300 degrees C at 10 degrees I min 
300 degrees C, hold until benzo(g,h,i)perylene has eluted 
280 degrees C 
300 degrees C 
approx. 175 degrees C 
splitless 
1 uL 
Helium at 1 rnL 1 min 

These conditions apply to all runs except tuning runs, which use a shorter run time starting at 100 degrees 
C, holding for minute and ramping at 15 degrees / minute to 300 degrees C. 

Initial Calibration: 
The system is hardware-tuned until the criteria in Table 3 of Method 82706 are met for a 50 ng i n j d o n  of 
the DFTPP tuning standard. Background subtraction is used only to eliminate column bleed or instrument 
background ions. The tuning standard is also used to assess GC column performance and injection port 
inertness. Degradation of DDT to DDE and DDD should not be excessive. The sum of the peak areas for 
the breakdown products divided by the sum of the three peak areas should not exceed 20%. Benzidine 
and pentachlorophenol should be present at their normal responses, which are comparable to that of 
DFTPP. If degradation of any compound is excessive, the injection port is maintained and several inches 
removed from the front of the column. 
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Response factors (RF) for each compound relative to the appropriate ISTD are calculated and tabulated 
against concentration by the software program. A system performance check is performed to ensure that 
minimum average RF are met before the calibration is used. The System Performance Check 
Compounds (SPCC) are n-nitrosodi-n-propylamine, hexachlorocyclopentadiene, 2,4dinitro-phenol, and 
4-nitrophenol. The minimum average RF for these compounds is 0.050. The percent relative standard 
deviation (%RSD) of the response factors for the 13 Calibration Check Compounds (CCC) listed in Table 
4 of Method 82708 must be less than 30%. If the %RSD of any CCC is 30% or greater, then the 
chromatographic system is too reactive for analysis to begin; the injection port is maintained and several 
inches removed from the front of the column. If all of the SPCC and CCC meet these criteria, then the 
initial calibration is deemed to have passed, and analysis of samples may begin. 

Daily GCIMS Calibration: 
Prior to the analysis of samples, the GClMS tuning standard must be analyzed. A 50 ng injection of 
DFTPP must result in a mass spectrum for DFTPP which meets the criteria given in   able 3 of Method 
82708. These criteria must be demonstrated during each 12 hour shift. A calibration standard at mid- 
concentration containing all semi-volatile analytes, including required surrogates, must also be analyzed 
every 12 hours during analysis. For each SPCC in the daily calibration, a minimum response factor of 
0.050 must be obtained. After the system performance check is met, CCC are used to check the 
validity of the initial calibration. If the percent drifl of the response factor for each CCC is less than or 
equal to 20%, the initial calibration is stilt valid and sample analysis may begin. If any one CCC or SPCC 
does not meet criteria, then corrective action must be taken. If no source of the problem can be 
determined after corrective action has been taken, a new five-point calibration must be generated. If the 
CCC or SPCC which fail in the daily calibration are not required analytes, then all required analytes must 
meet the 20% drift criterion before sbmple analysis can begin. 

GCIMS Analysis: 
The 1 mL extract obtained from sample preparation is spiked with 20 uL of the intemal standard solution 
just prior to analysis. The sample is then analyzed by GC/MS using a 30 m x 0.25 mm silicone-coated 
fused-silica capillary column. The 1 uL injected contains 100 uL of base and acid surrogates. The GClMS 
operating conditions used are specified above. If the concentration of any analyte exceeds the initial 
calibration range of the GCJMS system, extract dilution is performed. Additional ISTD is added to the 
'diluted extract to maintain the required 40 uglml of each internal standard. The diluted extract is then 
reanalyzed. Extracts are stored in the sample refrigerator, protected from light, in screw-cap vials with 
Teflon lined septa. 

The qualitative identification of compounds determined by this method is based on retention time and on 
comparison of the sample mass spectrum, after background subtraction, with characteristic ions in the 
reference mass spectrum. For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative identification. Specific guidelines for 
qualitative identification presented in Method 82708 should be followed. When a compound has been 
identified, the quantitation of that compound will be based on the integrated abundance of the primary 
characteristic ion (quantitation ion). The concentration in the extract is determined by the software 
program using the average response factor from the initial calibration and the formulas in Method 
82708. 
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Qualitv Control: 
The methods require the operation of a formal quality control program. The minimum requirements of this 
program consist of an initial demonstration of laboratory capability and ongoing analysis of reagent blanks 
and spiked samples that are subjected to exactly the same analytical procedures as those used on actual 
samples. A method blank, matrix spike and matrix spike duplicate must be analyzed for each analytical 
batch. If the laboratory only analyzes one to ten samples per month, one spiked sample is required. 
AMS' quality control program is outlined in the Quality Assurance Plan (QAP). 

The initial demonstration of laboratory capability is encapsulated by the following operations. A quality 
control reference sample concentrate is prepared containing each analyte at a concentration of 100 uglmL 
in methanol. The QC -reference sample concentrate is made using stock standards prepared 
independently from those used for calibration. This is accomplished by the use of Separate Source 
Standards. QC reference samples are prepared at a concentration of 100 uglt by adding 1 mL of QC 
reference sample concentrate to each of four 1 L aliquots of water. The well-mixed samples are then 
analyzed according to the methods above beginning with extraction of the samples. The average 
recovery and the standard deviation of the recovery is calculated for each analyte using the four results. 
The results are then compared to the acceptance criteria found in Table 6 of Method 82700. When one or 
more of the analytes tested fail at least one of the acceptance criteria, the test is repeated for those 
analytes. 

Finally, method detection limit (MDL) studies are also required. The procedures for calculating MDL are 
taken from 40 CFR 136 App. B. The MDt is defined as the minimum concentration of a substance that 
can be measured and reported with 99% confidence that the anaiyte concentration is greater than zero. 

A minimum of seven aliquots of water are spiked with all anaiytes at or near their quantitation limits listed 
in Table 2 of Method 82708. The well-mixed samples are then analyzed according to the methods above 
beginning with extraction of the samples. The average recovery and the standard deviation is calculated 
for each analyte using the seven results. The MDL is computed by multiplying the standard deviation by 
the students' t value appropriate for a 99% confidence level and a standard deviation estimate with n-l  
degrees of freedom. 
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Laboratory Areas 
Hazardous and Mixed Waste Disposal 
Wth and Sa&y 
Radiation Safity mcer 
Radiation Safkty Practices 
Chemical Hygiene Plan 
Radiological Laboratory Safety Manual 
Sources 
r'Kmmmt C-1 
h4ated Procurement and Control 
Material Quahtyhpect~on 
Glossary 

Analytical Methods Perfotmed by 
UmpuChern Laboratories 
Precisian and Accumcy for U .S. EPA CLP 
SOW 3/90 Semivolatile Aqueous Samples 
Precision and Accuracy for U.S. EPA CLP 
SOW 3190 Low Level Semivolatile Solids 
Precision and Accuracy fbr U.S. EPA C U  
SOW 3/90 Medium Level Semivolatile 
Solids 
Precision and Accuracy for U.S . EPA CLP 
SOW 3/90 VoMlt AqueOw3 GC/Ms 
Samples 
Precision and Accuracy fbr U.S. EPA CLP 
SOW 3/90 Low Level Volatile Solid 
m s  Sample3 
Precisha and Accuracy fbr U.S . EPA CLP 
SOW 3/90 Medium Level Voiatile Solid 
G U M S  Samples 
Precision and Accuracy for Method 8240 
Medium Level Volatile Solid GCMS 
Samples 
Precisian and Accuracy for Method 8240 
Low Lcve1 Volatiie Solid GCMS Samples 
Precision and Accuracy for Mettxod 8240 
Aqueous V o M e  GCMS Samples 
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Table 5-1 1 

Tabb 5-12 

Table 5-13 

Table 5-14 

Table 5-15 

Table 5-16 

Table 5-17 

Table 5-18 

Table 5-19 

Table 5-20 

Table 6-1 

Table 6-2 

Table 6-3 

Table 4-4 

Precision and Accuracy for Method 624 
Aqueous Volatile GCIMS Samples 
Precision and Accuracy fbr MMcthod 625 
Aqueous Volatile GC/MS Samples 
Pracision and Accuracy for Various 
Inorganic and Wet Me&& 
Pncision and Accuracy fbr Radiockmwtq 
Methods 
Pmision and Accutacy for Organic 
C-OnMethods 
Precision and Accuracy fbr Method 8010 
Aqueous and Low Lml Volatile Solid 
Samples 
Precision and Accuracy for Method 8020 
Aquews and Low Lcvd Solid Samples 
Precision and Auauacy for Merbod 8270 
Aquam sanivow Organic Exmcrablcs 
samples 
Pmisiaa and Accuracy fbr Mdbod 8270 
For Solid ScmivoW Organic Extmchbles 
sampies 
P d i m  and Accuracy fbr Mdhod 8270 
M e d i u m M  Solid S c m i m l a t d e ~ c  
Exmaable Ssamplcs 
bqucmem for Contahs, P m m d m ,  
Holding Tines, and Recammended Sample 
Volumes per Clean Water Act, 40 CFR 136 
(1990), Fedemi Register 
Reslllremntp fbr Contabem, P d a q  
Holding Times, and RecammM Sample 
Vdumcg per U.S. EPA CLP SOW fbr 
Inorganics Andysis 3/90 and U.S. EPA 
CLP sow for Organlca Analysis 3/90 and 
EPA 10192 SAM 
FbqWmsfw-,p- 
Holding Times, and Rocanmcaded Sample 
Voiumcg Eor Organics pcr Test MethadPjhr 
EwIwting Solid Wmte PtrysrcuUChemical 
MethodP SW846 Third Wun 
Minimal Volume for Full 
EPA CLP or Gppendix IX 
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Table 6-1 1 

Table 8-1 

Table 8-2 

Tabb 8-3 

Table 8-4 

Table 8-5 

Table 8 4  

Table 8-IA 

Table 8-2A 

Table 8-3A 

Table 8-7 

Table 8-8 

Table 8-4A 

Table 8-5A 

Section Title 

for Containers, Presmatiog 
Holding Times, and Recommended Sample 
Volumes per CWA, 40 CFR 136 (1990) 
Initial Calibration Procedures for 
Analytical Equ~pmnt in tbc GC/MS Lab 
Bromofluorobcntcne Key Ions and 
Abunrlanct C r i W  for Methods 624 and 
8240 
Brmofluorobcnzeae Key Ions and 
Abundance Criteria for CLP 3k90 
SOW and 10/92 SAM 
DFX'PP Key Ions and Abundance Criteria 
for CLP 3/90 SOW and 10D2 SAM 
DFTFP Key Ions ad Abundance Criteria 
for Methods 625 and 8270 
ContinuiDg Calibration i k c d u m  for 
Analytical Equipmest in tbc GC/MS Lab 
kMVe Respmse Factor Criteria fbr 
Initial and Contimhg Calibration of 
Volatile Orgauic Compounds (CLP 3/90, 
Volatile Organics) 
Relative Response Factor Criteria for Initial 
and Continuing Calibration of SemivoWe 
Organic Compounds (CLP 3/90, Semi- 
volatile Organics) 
Technical Acceptarace Criteria fbr Initid and 
Continuing Calibration of Volatilc Organic 
Compounds (10/92 SAM, Low Concaddon 
VOA Orgamcs) 
Initial Calibratioa Procedures for Ana- 
lytical in the GC Lab 
Conbnurng Calibration P- for 
Analytical Equpment in thc GC Lab 
Standard -on aud Check 
Standard Acccptaacc Range fir Mdhod 
60 1 
Standa~I -on and Check 
Standad Acceptance Range for Mdhod 
602 
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StarYinrrl Acceptance Range for Method 
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initial Calibration Proocdurcs fbr Analytical 
Equipment in the In0rgar.u~~ Lab 
Conttnuing Calibration pfodwcs fir 
AnalyticaI Equpmmt in the Laorganics Lab 
Initial Calibratim P r o c u h a  fbr Analyt- 
ical Equipmmt in the Organic Characteriz- 
atim Lab 
Contirming Calibratim Proccdureg for 
Analytical ~~ in the Radiological 
Lab . . ( h & k s h D a t a S ~  
Initial and Con tmq  Calibration 
vel5cation Caotrol Limits fbr Inarganic 
Analyses 
Equipment Monitoring 
PrmntiveMaintenawxCbecksd 
scrviccs: Gas Chramatograph 
P ~ ~ t ~ ~ t C h e c l w a n d  
! k V i c t s :  Mass Spectrwncter 
Pzwativc MP' ' Checks and 
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Services: GC/MS Power Module 
P r e v m r i v t ~ C h c d c s a n d  
Semias: G U M S  Card Cage M d e  
PmmtivcMaintenance Chdaand 
serviccs: Nova computn 

Maitrtmancechccksand 
 service^: h@cs Laboratory 

P d v e  Maintenance check and 
Services:GCrmS Laboratory 
-on 
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3.0 Statement of Polirv 

The management of CompuChem Environmental Corporation (beer drred  to as 
CompuChern) is hlly and firmly committed to the quality assurance (QA) program described 
in this QA Plan. Each director, manager, and supervisor, as well as heir staff members, as 
assigned in accordance witb thls plan, is obligated to comply with its stated requirements, 
responsibilities, and objectives. 

The primary QA objective is to develop and imptement procdura for sample receiving, 
chain-ofcustody, sample preparation, hboratory analysis, data verificatio~t and evaluation, 
and repow that will provide data tbat are legally defkmblc. Key aspects of thtsc procedures 
are described in this QA Plan, while specific details are included in the laboratory's and in the 
QA department's standard operatmg procedures (SOPS). . . T h e Q A p r o g r a m i s ~ a n d e x p a n d e d o r m ~ d a s ~ s a r y t o e n s u r e t h a t a l l  
reported data are of uncompromised quality. To determine whether QA objectives art met, 
sficient quality control (QC) is generated to evaluate precision, accuracy, and completeness, 
and, when possibb, a w e n t  regardq representativeness and comparabilrty is provided. 
This QA Plan camplies with the requirements, guidelines, and specifications found in the 

fbllowrng documents: 

U. S . EPA. (1 980). Guidelines and spea@ations for preparing quality assurance 
program plans. QA Office of Research and Development, QAMS-004/80. 

U. S . EPA. (1 980). Interim guidelines and specrjcations for preparing quality 
assurance project plans. Office of Monitoring Systuns and Quahty As-cc/ 
Research and Development, QAMS-005180. 

U.S. Department of Energy. (1990). Requirements for guoliiy control of analpmi 
data. HWP-65R1. 

American National Standards WtuWherican Society of Mechanical Engmers. 
(1989). Quality assurance program requirements for nuclear fucilfties. NQA-1. 

NEESA. (1988). Sampling and chemical analysis quality assurance requirements for 
the Ncny installation restoration program. NEESA 20.2-047B. 

American National Standards InstituWASQC. (199 1). QuaZiry asmmnce program 
requirements for environmental programs. ANSIiASQC-E4- 19xx (formerly 
EQA-I). 

ESERITM- 16. ( 1992). Requirements for qualiry control of the analytical data 
for the environmental restoration program. ES/ERiTM- 16. 

There are several supplements to this QA Plan which arc described in the various sections to 
whch they are applicable. To order these supplements simply complete and detach the form 
below and return it to the CompuChem address listed in Section 1.0, Title and Signatuk. 
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1 CompuChem Environmental Corporation QA Plan 1 
1 Supplements Order Form I I I 
I Please check those supplements to CompuChem Environmental Corporation's I 
I Gemric QA Plan that you would like to receive, then fill in the destination name1 
I and address as completely and ienibly as possible. Mail directly to I 
I CompuChem Technical Communications Depaltment Allow 2-4 nnwks for I 
I delivery. 1 
I I 
I o Supplement A Corporate Organization and Resumes of Key 1 
I 
I Management Personnel I I 
I I 0 Supplement B Laboratory Experience Record for Technical Staff I I 
1 I 
I d Supplement C Laboratory Equipment Inventory I 
I I 
I o Supplement D Calculations Used in Data Reduction I 
I I 
I Supplement E 
I 

Method Detection Limit Studies 

I DESTINATION: I 
I 
1 Name: 

1 
I 

1 I 
I CompanyiOtganization: I 
I I 
I Department: Mailstop: I 
I I 

I street ~ddress: I I I 

I - 
I City: State: 

I 
I 

I I 
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4.0 Oualitv Assurance (OAl Mana~ementlPersonnd Oudifications and Traininp 

With over 170 employees, CompuChem offers the scientific and technical expertk needed to 
fuEll the dyt ica l  and i n f b d o n a l  needs of our customns. Ia addition to our experienced 
analytical laboratory pcrsonncI (with spacialued skills in organics, inorgauics, and radiological 
analyses), CumpuChem has a computer systems staff that plans, develops, a d  implements 
s o h  systems fbr data managanent and sample s c h d b g  and control. To ensure that 
CompuChem meets the analytical needs of clients, custmnm service r c p m v e s  (account . . 
-on) are assigned to each account, and act as a liaison between the customer and the 
laboratory. A program of project rmqpmmt teams has been impianmdcd to more e&cttvely 
serve our astomem, particularIy when a project raquirts an additid level of oversight. Senior 
i n d i ~ b a v e b c c a ~ e d a s t c r h n ~ p r o j c d ~ ~ U t e a m s ~ i s t i n g o f  
customer senice individuals, sales persammet, and support staff as well as a aporate sponsor. 
The executive ccamnittet participates in weekly meetings with the project management teams to 
increase communication and awareness, and to continually improve our nqmmivuuss to client 
needs. When a project mqpen t  team is assigned, the project manager or the sccount admuus- 
trator is the internal customer repmmhtive and a& as the primary umtact fbr the customer. 
Uniquc customer project qukmem are cnmmuuicaied to the laboratory through a 
written project profile sheet (PPS) prepared by the pmject m a q p m t  tcam. CompuChem has 
established a rapport witbtbe U.S. En- . . Pmbctioo Agency @PA) Program Office in 
W a s h m g t o n , ~ , t h r o u g h ~  * rtivc project 05cer and our techtical project officer 
located in our region 0. TIE CEO and senior mamgmmt are W y  cammitted to continuous 
imp- and customn satisfadon and have implancnted a process of Total QuaI~ty Manage- 
ment (TQM) within tbe organization. 

The foUowhj~ sedan describe the operatid and fimdgliJ responsibilities of key laboratory 
personnel, includmg activities that relate to product and process quality. Also, tbe des  and 
respomibilities of the Q d t y  Assunme department and its organh.iooal rehtionshp to 
laboratory maaagemcnt an i M e d .  Rder to Figures 4-1 through 4-2 for an overview of 
these relationships. 

Oqpmitional charts lisbog names of those holding tbe positions and detaikd resumes of key 
tecbnicd persormel are available on request as Supplement A to this QA Plan. See Section 3.0 
for or- infomation. QA department staff, wbo operate lndepcndently of production areas, 
monitor a d  audit all laboratory units. All QC crib arc documented, and compliance is 
verified at each level of laboratory data h e w .  

Standad Optratzng P r o d  (SOPS) fbr in-lab data evaiuation and ~ndependent QA audrting 
describe the details of these qual~ty control fimctions and associated ovtrsight activities. The QA 
department is responsible fbr, among other things, venfLing tbt inttgrity of these functions and 
documeating performance for Lab management to review. 
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4.1 Assignment of Responsibilities 

Page 4-2 

The main objectives of CompuChanYs QA program are to assure that 

our hboratories generate data of known quality 
data qualrty meets or exceeds all QAlQC criteria 
the records ncccssary to document laboratory pezf'omana are xmmtawd 

. . 

The QA department monitm sample processing h initial order entry through the analytical 
system a d  to the final data report thraugh a series of audit activities. QA &rs compliance 
with laboratmy SOPS and &W good hborabry practices. The QA is mqm- 
sible for providing f W b d  to mamgmmt and ideoSiflymg and imp1- policies to improve 
quality. The succxss of the program depends on the capabilities of tfiose wtro carry it out. Follow- 
ingare britfsurtrmarits o f tbe~bi l i t i e sandtbe~r i tyofcachof t treQAstaf fpos i t i~~ l~ .  

Vice Przs&x~ Gnrtral Maaaarr ComuChcm Envitanmental C o d o n  

Tobccertainthattttelaboratory~allQAprogamobjcctivcs,tbeVictP~Geatral 
Manager (VPGM) manitocs and direas the @ty activities of QA dcpartmerd and laboratory 
perscmd. The VPGM, with input from thc QA dqartmd cstabkks laboratmy poiicies 
a s n e e d e d f o r ~ c s ~ q u a l r t y .  TkVPOM~totbeprocuhsandrequiranents  
set fbrth in thc QA Plan. Tht VPGM reports dirtctly to tbe eorporatiaa's Chief Executive OEcer 
(CEO). The VPGM and seaior QA staff arc responsible fix overseeing QA of all labomtory 
operations, TkVPGMandtheQA dcpartmentmanagerhavetbe~ritytuterminatc 
X l ~ n f o ~ w o r k a t a n y t i m c *  

a a l u a t i n g t h c ~ o f q u a l l t y m a n a g c m e n t s y s t a n s d r e p o ~ e v a l u a t i ( ~ ~  
to mamgamt and tbc CEO 

devclopiq and imphwntbg ncw QA programs, including sWidcal p d ,  
a d d i i i d  QC masum, and new metbods validation, etc. 

rnarntaining currmt -on of all measurement procedures routinely 
used in the Iabomtories, includmg ttrosc used by subcontracton 

m im- or modtfying analytical methods to d o r m  with rccognued 
standards andlor GLPs, includmg alteration of analysis/proadure codes used by 
the l.ahratory Infofmab011 Mazugement System (LMS) 
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having h d  authority to termin& or alter any inconed or improper analytical 
or measurancnt procedure to conform to requirements of the QA Program P h  (QAPP) 

trainiag, drrechn& and qua@mg personael in specified laboratory QC and 
analytical p d m s  or designating qualified individuals to do so 

R review@ a d  advising lab management on mpknmts and applicability of 
@c Wty Assurance Project Plaus (QAPjPs), new statancnts-f-work 

(SOWS), RFQs, RFPs, IFBs, and ottrer catmt-related issues 

brcchngtk activities ofthc QA depwbmt and the Tdnical Communidws 
dcpartmcnSasweilastheSystcmsandLaboratoryAutumatiandeparcmentstaffand 
tht nscarch and development sbff 

of Oualitv Assurance 

Tbe manager of QA repom to the VPGM and is 0 ~ 0 n a U y  and functionally independent of 
all pcnonnel directly inv01vad in the laboratory operations. Thc mauagcr of QA is primarily 
nsponsible fbr ovcmeing and duzctrng thc activities oftbe QA staff, consisting of QA specialists 
I, 11, aod El, and clericaf staE The VPGM, the manager of QA, and all QA specialists have 
authority to approve data. The final technical reviewer has tbe authority for final data approval. 
The maaagtr of QA and tbe VPGM have the authority to tcnniDate nmcdorming work at any 
time. 

Additional responsibilities and duties include: 

providing QAreportstomanagm 

mcrseeing thc laboratory's participation in external QAIQC programs 

COO- extend (on-site) and internal QAJQC audits or kpemcms 

. reviewing and approving hboratory-genmred data quafifymg notices 

wTitiag QA Notices that are used to document exceptions to QC acqmmx criteria or 
other matters aE&bq data usability or i n t e rpdon  for inclusion in data packages 

ptovldiag training to QA and laboratory sta£f 

. periodically informing management of the status of the QA Plan 

. providiag assistance on special projects as required by tk VPGM 
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Page 44 

. . . overseerng ail subcontractor QA programs, includmg adrrmusttnng and reviewing 
their proficiency stdies and &ding on-site audits 

deweloping and imp1- nm QA ptograms, includrng Satistical procdum, 
additional QC measures, and new metbods validatian, etc. 

d u n g  out a d  evaluating ncw ideas and current devciapmaits in thc field of 
QA and r e m q d q  ways to apply them where advisable 

having h a l  authority to terminate or alter any incorred or improper analpcal 
or pro#dure to d r m  to quhmmts of the QAPP 

. tmhhg,dmctmg,andqdfjmgpersomrelin~edlaboratoryQCand 
analytical prccabms or desipabg quahfied individuals to do so 

m r e v i e w i n g a n d a d v i s i n g h b ~ a n ~ a a d a p p l i c a b i l i t y o f  
spcclsc Quality Assurance Project Plans (QAPjPs), new -of-work 

(SOWS), RFQs, RFPs, IFBs, and otber contmct-dakd issues 

reviewing custmu problem rcs01ution reports fbr outof-1 cvcafs and 
v t r i f y i n g t b a t ~ a c t i a n ~ ~ t a k e n t o r c s t o r e c o t a r o l  

assuringthatsu laboratories are copnplying with the QA p- 

serving as point+f- for cxcbange of QAIQC infomation and approving 
release of QNQC infodm 

Oualitv Assurance Department Staff 

The QA department M a r e  m b l e  for c.arrying out quahy activities as d k t c d  by 
themsnagerofQAdtbtVPGM, T b e Q A s t a f f a r c o ~ d y s n d ~ d y  
lndepadent of dl pcrsorme1 directly involved in the laboratory qedolls. 

Additional responsibilities and duties of the QA department staff include: 

ensunng~thclaborator iesmeetal lqual i tyrequiremcntsasd~in  
the QA Plan, as welI as those documented in the QA and Iaboraiory 
SOP manuals 
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auditing and spot~heclang work in process for quality and completeness 

prwidq  chiation/exception reports to laboratory managcfi and the VPGM 
regardq outofc0ntroI analyses and providrng mmmmemMons for comctive 

action 

8 gcneratin& analyzing, and doam&ng QAIQC data (Much of the QC data is 
geaeratedbytbelaboratorystaffintheaormalc~lrseofp~ciagdytical 
data, oreby using the LIMS dunng data acquisition or data entry,) 

based upon laboratory performance &itistics and/or SOW quimxm 
cstabllshlng and updatmg control Limits using QC data from mutine sample 
analysts 

m providing info&m and documentation for intad/& audits or 
ilupmi0119 

fhdoning as a liaisaa betwccn the QA managerNPGM and ptrsonmtl within 
the laboratories 

communicating QA pmgmm objectives and rcqhma& to chats and external 
auditors 

reinfbrcing good laboratory practices within tbe b r a t o r y  

r communicating any quality  con^ to the QA managcrNPGM 

r cuxmuni- any safety concerns to the chemical hygiene or diatim officer 

reviewing and approving pedmmce evaluation (PE) and proficiency testing 
0 sample data 

r rtviming PE and PT scores, coordrnattng lab personnel review of ummptable 
PEIPT scorn and associated data, and assembhg f i d q s  into a udied document for 
response to ccrb@iq agencies 

8 ini- and corrective action (if necessary) r e W  to audit 
deficiency reports or unacceptable PWT scores 

. imoducing internaI single and double "blind" PE samples inSo the LIMS and reporting 
performance to management 
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auditing the documcatation of approval and traceability of ail standards to 
National Instibte of Standards and T h i o g y  (NIST), U.S. EPA or other certified 
source 

audittug the &nmmWion of calibration traceability of all tbcrmomcttrs, 
balancts and Class-S wqhts usad in daiiy calibrations 

. ~~coatrolofpurchased*lakowntoaffcctqualltythroughevaldon 
and a p p d  on a per lat basis 

. conducting routint sclf-molls, includurg pcrformlcc audits, system audits, 
and su- fmbgs in reports to ~a~agcmcnt 

T b e T c c h n i c a l ~ c a f i ~ l l ~ ~ c a n s i s t s o f t r a i n e d ~ W r i t g g W h O  
design, imp'- - 4 and mn;ntnin various technical cammmicatian systems within 
CompuCban. Tbt supcnrisorofT~cal ~ c a t i 0 1 l s  reports directlytothe 
VPGM. S@c rcspoasibilities include: 

~ ~ a n d r c v i s i n g S O P s , a s w e l l a s ~ r c i u g p r o p e r d o c u m e s t  
cat101 maintaiaing historical fccords of SOP revisions, and distributing SOPS 
tolaboratorysbtions 

designing, pmducmg, and issuing logbooks and d o g s  through CompuChun's 
Laborabry Logbook -1 System (LLCS) 

revishg and distributing CompuCban's QAPP, oclcct#l p ~ + p e d c  QAPPs, 
and s e l d  QA Projed Plans (QAPjPs) 

writing and designing tmhhg program media for laboratories 

. managingallanployettrainingfiles,ensunhgthattrainiogdocumentationis 
~ v e d a n d ~  andtbatcompletiuaoftraining~ isdocumensedin 
Canpuchem's elcdnnlic training i n f o d m  databast 

teadung in- technical and business communication anuses to ensure 
qualrty ofwrittcn cammunication 
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managhg an in-house technical library and actmg as infodon specialists for 
technicalstaff 

Laboratov Personnel and Mananement 

A variety of QC f h t i o a s  ad &tics directiy or idredly a f k c t q  data quahty are 
performed by laboratory personnel and management. 

Key rcsponsibiiities of this nature include: 

asfllriag compliance with methods and SOPS as directed by the VPGM 
v & q  that all instrumeats meet calibration and turung r e q k m n t s  
identifling, initiatiag, documcnang, and completing c~rrective action quhmem 
pdbrrniq sckdhd,  routine preventive mabkmme of hshmmts or overseeing work done 
underselvicccontracts 
foliowiug good laboratory practices and remmmcUm of the QA department fbr 
impraing quatrty and safity 
p e r h ~ a n d ~ a c t i o n s t e p s b a s e d r n e s t a b ~ Q C ~ c r i t c r i a  
proyiding adqude and documented training of pcrsoanel 
pdbnnhq various levels of data review to evaluate QC acceptance critexia and vertfy client 
and contact compliance 

4.2 QA Communications 

Thc QA department communiw with other anas of the Iaboratory and to managcmcnt via 
semal  diffireat types of reports. The VPGM and tbe QA staff also dishibute interoffice memo- 
randa to appropriate Laboratory management defmlmg the results of internal aad extend audits, 
blind inter lab om to^^ proficiency studies, blind intend p d c h c y  studies, and deficiency reports/ 
C O ~ V C  actim needs. Gotxi laboratory pmdice~ and s u d  performance on various studies 
a n d a ~ ~ d i t s a r e a l s o ~ r c e d t b r o u g h t h e s e m e m ~ ~ .  

4.3 QA Program Assessment 

The VPGM and the QA department staff conduct periodic assessments of the QA program. Based 
an these assessments, a written status report of QA activities and progress is forwarded to manage- 
-. TbcfbUowiPgitansatcaddnsscdintbeserepor~s;~artaddressedinthe~r~and 
the r n d y  QA activities reports to management as described in Section 16.0. A quarterly reporf 
of the ~ v e n e s s  of the quality management programs is prepared by tbe VPGM and nported to 
the President and CEO. 

~oforchangestotheQAPP 
status of QAPjPs,. if any 
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 ofd data^ 
m sigdcant QA obstacies, accamplishmcnts, and rtcommcndatons 

~ofperfotmanceaudits 
dtsofsystemaudits 
s t a t u s o f Q A ~ f o r c o a e r a c t s  
summary of QA training (internal and a t e n d  QNQC saninars and courses) 

m ovtrall efktiveness of the QA ptogram 

4.4 P e r s o d  Qualifications 

CmtpuCbem, I d  in Restarch Triangle Park, NC, and within minutcs of thrct major university 
c a m p ~ i s i d e a l l y ~ ~ f o r ~ b o S h z s c l ~ a n d e x p e n a r c e d p m ~ ~ w i t h  
degffw in their &his. Mauy applied science graduates join tbe w o n  as entry-level techni- 
c i a n s , a n d p r o g r e s s ~ ~ ~ i v e t r a i n i n g i a S o S e n i o r E ) r a n l g t , ~ ~ ~ ~ a n d  
QA positions. In most technician positions and hstmmat operator positions, the training period 
lastsfromsixdtoareycar,dependrogmthclcvtldarperienctrcquiredandcompldes 
of the poshon/-m 

The U.S. EPA has set forth fbr quaMcatims of tcdmid p a a n d  involved in 
analyzingEPAsamples. E P A ~ t h c ~ l l o w i u g ~ l e v t l s f o r t r r ? h n i d ~ I w h o  
analyze EPA sampIcs. As Supplement B to this QA Plan, the Laboratory Expuhcc Record 
(LER) demanstrates, ~CompuChan's laboatory staffexceedthest raquircmemts. 

ORGANICS: 

b-h/--(=s)operators-m* 
m & a n E P A ~ m u s t d h a v e a t l e a s t a a e y e a r o f ~ c n o c i n a n a l ~  

EF'A samples. 

MassspcctralinbRpretatioaspcdsts~~worLarEPAcaatrsdsmugtbaveat 
least two ycars ofcxpcrkx ("experience" means nore than 50 pacent of the 
p e r s a m l ' s p r o d u c t i ~ ~ w o r i c t i a t ) i n t h e i n t t r p ~ o 1 1 o f ~ ~ ~ i n  

G U M S  anaysiz. 

Pesticide rcsiduc analysis experts perfoming work on EPA cartiacts must have at least 
t w o y e a r s o f g a s ~ h y ( G C ) c x p c n a r c e i n o ~ ~ c i & r e s i d u e  
and PCB adysis, and in interpreting GC -. 
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laductivtly coupled plasma (ICP) spectroscopists responsible for work under EPA 
contracts must have at least two years of cxpcricnce in the operalions of the ICP on 
en- samples. ICP operators must have at least one year of experience. 

Fhmdess atomic absorption (M) opemtors nspoasible fbr tk wok on EPA contrads 
mus~haveat1eastoneycarofcxpcri~a~~opcratingaadmaintaiaingM~on 
for graphite fiunaEe ad cold vapor d y s i s  of envhmmmd samples. 

inorganic sample p r q a d o n  specialists pdorrning sampk prepdm for EPA comacts 
must havc at least om year of expenence in sample p r e p d o n  in an anaiytical Laboratory. 

Classical inorganic techniques analysts (cyanide analyst) responsible for work on EPA 
costractsmustbavtatl~oneyearof~~withc~icalchantstrylaboratory 

P-a 

CorapuChan's technical personnel meet or ex& these r- in all cases. Rtsumts of 
tcctrnical pcmxd arc available on requwt as S u p p m  A to this QA Plan. See Section 3.0 for 
ordering i d b d c m .  
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Figure 4-1 Organization of CompuChem Environmental Corporation 
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Figure 4-2. QA Oversight in Laboratory Operations 
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4.5 Training 

CatyuChem's training program is administered by tbe Human Resources (HR) 
department and applies to all firll-time empioycts, and also to any temporary and 
part-time employees that support a W-time fimctim. All job functions are fidy 
described in formal job descriptions, which are kept an tile in HR To be hired or 
pnwrated, an employec must meet all job description mpkmts. Training cbecldists are 
u s e d t o ~ a n d c m ~ @ t h a t a l l p o s i t i m ~ a r r m c ~ .  Atthattime,an 
employee can be hired or promaed, dependurg on company d. All h.nng and 
s u b ~ e ~ a ~ c r r i n ~ s t a t u s a n d o c u m c n t b d ~ ~ t h e u s e o f t h c P e r s o n n c l  
Action Form (PAF). 

Various training programs am provided for employees new to a positicq and the . . 
trainiog records are mRlldamrri . . iu tbe individual's ptnnanem training files, which are 
-Y d by the Techtical Cdcatitms departmeflt. Perfbtmance is 
mcasurod thrargh indicators such as precision and ;rccuracy in spike samplcs, sumgate 
fccoverics and eon5aminatiaa, as well as in productivity or in error rate tabulatias. If an 
emplayee fails to maintah &k pdbrmaaee stadads, mmbing and mxdfication 
m u s t b c ~ b e h r e t h e a n p h y c e m a y w o d c ~ y .  Hadcopyand 
electronic lrabhg records are mamtamd . . 

fot each employoc, and includt dates, locations, 
credit b u r  value, grades earned, and proof of complciim for each training event 
C0mpl-l by a n p w .  

Tht job description mphxnts for tach positim, and within a ''job M y  
pmgressicm" are mcorporsted into the training chcckMs for tach department. The chtcklists 
areused t o d o c u m e n t a n d ~ t h a t ~ ~ a r r m e t ~ ~ t a a i a d i v i ~ i s h i r c d  
or p d .  

Thc training c k c k k s  (and job dcscriptio~ls) include minimum acceptable levels of 
hrmal education, trainin& and prior experience. Also included, if applicable, arc sp#ial 
rquiraneats hr d c a t b n s ,  j~~ aptibdc tests (c.g., typing or data entry) or 
t i ~ . ~ ~ o r ~ ~ ~ m i n i m u m ~ ~ l l ~ f o r ~  
techical,~vc,computcr,andmanaganeatpositioos. Additidy,certain 
positions rcquirt auxlIiary trainins, including viewing oftrainiag deo&qes, onlsite 
training classes, or off+itc atkdamx of spcclalized train@ or d c a t i o n  cuuss.  
Thesemphmitsarc~intbetrainingchecklhandjob~pti~~~insuch 
instances. -, ,the Technical Communications department maintains a 
Labaatory E x p a k x  Rccord (Supplement B to this QA Plan), which chronicles the 
number ofnronths of c q e r h c e  of laboratory p e d .  

AU posidons directly or indirectly afEccthg q d t y  of data, data rcpoxts, or other 
customer products or services must be directly supeMsed dung tht initial o r i d o n  and 
training period. This period varies in length of tirm depndmg upon the nature of the 
positim and specific qualididom of the person in the positim. For certain jobs requiring 
specific expcricncc, trainin& or certification, ?he incumbent is known as a trainee until 
thtsc minimum qualifications are met. Any work perfbrmcd by a trainee is directly 
supemsed, and any workhxts, forms, or other analytical data, w k h  "deliverable" or 
not, must be reviewed aud counter-signed by the supervisor or designated senior staff 
member. 
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The formal tmining program at CompuChem also involves safkty and chemical hygiene training. 
The CEO and VPGM have the ultimate responsibility for chemical hygiene in the Laboratory and 
provide continuing support of the program. The Chemical Hygiene Officer (CHO) has the respon- 
sibility of coord,umg and enfbrcing the laboratory safety program at CompuChem. Each em- 
ployee in the laboratory is responsible for ensuring an &&ivc chemical hygiene program. The 
safbty program involves the following key elements: 

safity training programs fbr all pexsmoc1 

thc Chemical Hygiene Plan, approved by the VPGM and tb CEO 

tbc Contingency Plan, approved by the VPGM and the CEO 

. periodic (at least quarterly) ins&ons of the facilities for compliauce with &ty reguhons 
a d  the saf6ty SOPS 

verification that att safety equipment is operable and in good wo- d t i o n  (inch.~drng 
hqeaian and re&arpg of ail fire exmgudcrs, and moathly impeaicm of fume hood 
pcrfo-=) 

initial testing of all acw safety equipment 

periodic (at least armual) M d m  drills 

tht safety M.mmittet, which is comprised of safkty 6acihta-s reprcscnting kcy scdions of the 
operation 

Right+ACnmv saninars held for all Iaboratory persame1 to discuss chemical hazards, safety 
precautions, medical treatmcnf and spill cleanup proceduns 

The CHO and W a n  Safety Officer (RSO) haw the twponsibility of cob* intend safety 
impcdio~ls, cavcring all aspects of laboratory safety includq h, hazardous materials, persad 
drcss, electrid safity, posted aacuation routes, and cadition of all safety equipment. The RSO 
is rqxmsible for overseeing the safety aspects of the r a d i 0 1 o g i c a l ~ o n s  in tbc Laboratory. 
This includes cmducting quarteriy inspecnons and monthly swipe tests. Picase refer to Section 
17.3 fbr details on the role of the CHOMO and to CompuChem's Radiological Laboratory 
Scrfety Ad.imuai for details on safety in that laboratory. Corrective actions idmtSed in the inspec- 
tion or dunng safety drills are the responsibility of each laboratory section. 

Yearly safety briefings for dl employees arc the responsibility of the deptmnthboratory 
managers. h4anagers receive their instrumon through thc CHOIRSO. Training includes safety for 
fire, electricity, compressed gases, chemical hazards, radiological hazards, and safety equipment, 
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dependq on the rcsponsibitities of the department or laboratory. New employees must be trained 
in all aspects of safety concrmcd witb theu job responsibikties and (when applicable) the 
laboratory(ies) in which they work. Human Resources, along with laboratory/dcpartment managers 
and the CHO/RSO must mintah documentation of safety training. The -OLI must 
include a wmpleted training -on form, a list of the attdecs, b e  trahing subjecqs), the 
time spent in training, and thc date. 

A variety of 1 4  seminars, workshops, and lectures an also made available to employees. 
Ag;un,becauseCanpuCbaaislocatedwithinminutcsofseveraiuai~camp~~t~andkey 
federal agencies (U.S. En- P-on Agaxy-Fn- Research Cetm/Office 
of Air Quahty Planmug and Stluuiarrln, N a t i d  Institute of Em ' 1 Health Scitnces, 
Research Tmn@ hgkute), enq,layccs have acccss to a variety of ahcatid resumes. Wok- 
s h o p s a d ~ ~ u Q u a l l y t r a n s m i t t h c i r ~ ~ ~ ~ ~ i n t b e h m o f e i p r c p o r t s o r  
in-bpmsuitah(wstoappropxiate staffmembexs. CompuChemhas also established an 
cduca t id  assistance program, reimbursing employees for t l ~  cost of f b d  cowsewo~ that 
enhancesjob@~aadoppodticsfotadvanccmrat. 
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5.0 . Analvtical Procedures 

CompuChem perfbnns a variety of analytical mcthods. Table 5-1 lists these methods in detaii 
and includes the published method references and applicable analytes or andyte classes. All 
U.S. EPA methods are performed without deviations h m  the pubfished method. Any minor 
modifications made to other standardized methods are documtnted in the method summary 
that is included in each deliverable data package. 
AU analytical methods are validated before bemg offered as an analytical service for sale. 

Method validatton studies are reviewed by the depamncnt manager and QA department staff, 
who must approve the studies. Standard optrating procedures (SOPs) are then written for new 
methods. SOPs are also reviewed by the QA department. Any variaace fiom standardized 
methdsisdocumnrtedintheS0P. 

5.1 Limits of Detection 

A formalized method detection limit (MDL) study is pcrfonned yearly for all approved 
methods cunartiy in use. The studies are performEd following the design specitid in 
the Federal Rqpkr ,  40 CFR Part 136 (October 26, 1984). Current MDLs for all 
methods can be found in Supplement E to the QA Plan. (See Section 3.0 for ordering 
information.) 
The MDL is tht minimum cumatration of a substance that can be measured and 

reported with 99% confidence that the analyte concc~ltmion is greater than zero. The 
MDL is determined &om the analysis of a sample in a given matrix (using both 
laboratory pure water and laboratory pure sand or fhaced sodium sulfate matrices) 
containing the analyte. At least eight replicate sampfes are prepared conbining the 
dyte(s) to be be at a t a d o n  that is equal to or in the same concentration 
range as the estimated MDL. It is recommended that thc amcadmion falt between 
one and five times the estimated MDL. The samples are p r o d  through the entire 
analflcal method. The MDL is calculated using the standard deviation of the 
replicate measuremats and the Student's T value at the 99% confidence level. The 
mean anal* value and the mean percent recovery are also calculated. 

5.2 Precision and Accuracy Studies 

An initial precision and accuracy demonstration is also perfbnned for each approved 
method. Four replicate control samples are spiked at c o n ~ o n s  near the 
cabbration midpoint and processed through the artire analytical method. The mean 
percent recovery and percent relative sbnd;rrd deviation are derived fiom the.repIicate 
results. Prccisim and accuracy data from thEse studies arc presented in Tables 5-2 
through 5 -20. Statisticallyderi ved control h i t s  used for the evaluation of the 
laboratory control sample and control charting program are detemhed fiom labora- 
tory-acquired data points and dctemined at two and three standard C h a t I 0 ~ .  These 
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- 
are used in evaiuatiq the laboratory control sample d y s i s  fbr all methods but only 
updated for CLP methods if actually tighter than those specged in thc SOW. 
However, m l  limits for percent recovery and relative percent difference (RPD) 
used in routine field sample analysis art those defined in the appropriate metbod, and 
are shown in each table under the column htadtr M e f M  Acceptance Limits. 

5.3 Method Validation Studies 

To begm analysis of samples fbr writtea methods not cunmtly ofked, a method 
validation study must fitst be @d. The as-- method is reviewed by a 
chemist fhiiiar with the ~ o n J p ~ 0 1 1  procedures and the bsimmtal 
detection systems rexpred. The chemist looks fbr safity hazards, applicabihty of 
available instnuncnt systems, new equipment requknents, any CLScrepancies in the 
written method, and the QAfQC requknds.  A plan of testing approach to be taken 
is discussed with the laboratory manager and other apprupriate membcrs of senior 
manag-. 

A fbrmalhd MDL study is then pafbrmed following the Federal Register 
40 CFR Part 136, along with a pncision aud accwacy dekdmtion, and any other 
pemnentinfodonis thenfomardedtotheQAdeparbnart for finalapproval. 
A n y ~ o l l s ~ t h e ~ b l i s h e d m e t h o d  mustbenatedintheSOP.Onccapproval 
by QA and SOP f o ~ w  has ocamed, analysis codes can be derclopcd and the 
new~canbcoffcredtoc~.IfmdhodsaretrulydcvclopcdbyCampuCbcm, 
more elaborate testing schcmw would be qumd. Supplement E ccmtaim tables of 
the most recently daennined MDLs. 

Table 5-1. Analyticid Methods Performed by CompuChem En- Corporation 

fltcmble residue EPA, March 1983 
total diss01ved solids 
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Table 5-1w~mu~~). M y t i c a l  Methods Performed by CompuChem Environmental Corporation 

Method ID Type of AnalYtes References 
Analysis 

Clean Water Act Methods (continued) 

200.7 inductively coupled inorganic metals 40 CFR 136, 
W P )  Appendix C 

206.2 graphite funwe AA arsenic EPA, March 1983 
(GFAA) 

239.2 G F M  lead EPA, March 1983 

245.11245.5 cold vapor AA mercury EPA, March 1983 

270.2 GFAA selenium EPA, March 1983 

279.2 GFAA thallium EPA, March 1983 

310.2, colorimetric, alkalinity EPA, March 1983 
10-303-3 1-1-A flow injection Lachat, Dec.1988 

anal yzer-Lachat 

325.2, colorimetric, chloride EPA, March 1983 
10-1 17-07- 1 -A flow injection Lachat, Oct.1991 

analyzer-- 

335.U.3 manual didation, cyanide EPA, March 1983 
automated Technicon 

350.1, colorimetric, ammonia EPA, March 1983 
10-107-06-1-A flow injection tachat, Sept.1991 

analyw-lachat 

375.4 turbidimetric sulfate EPA, March 1983 

420.1J.2 manual distillation, phenols EPA, March 1983 
a u t o 4  aqueous (A) 
Technicon 
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Table 5-1 OXMJEDI. Analytlcd Methods Performed by CompuChern Env+ronmmd Corporation 

Clean Water Act Methods (continued) 

DC- 180 total TOC EPA, December 1983 

40 CFR 136, Appendur A 

PID detector aromatics 

detectors in series 

625 exmctim,GC/MS acidad 40 CFR 136, Appendix A 
cap- column basdneutral (BM) 

extractable3 

340.2, ion selective total fluorides EPA, March 1983 
10-109-12-2-A el&, (without distiiiation) Lachat, I989 

flow injection 
adyzer-lachat 

353.2 colorimetric, ni!rate EPA, March 1983 
automazed with 
cadmium reduction 
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Table 5- 1 WNTMED.,. Analyt~cal Methods Performed by CompuChern Environmental Corporation 

Clem Water Act Methods (continued) 

EPA, March 1983 

oil and grease (A) 

semivolatdes, pest., 40 CFR 26 1 
herb., metals Appenduc II, €PA SW-846 

3rd Edition 

1311 TCLP with zero volatile orgauics 40 CFR 261, 
headspace d o n  Appcnduc II, EPA SW-846 

3rd. Edition 

3005 a q u e ~ ~ ~  acid total recoverable EPA SW-846, 
digestion or dissolved metals 3rd. Edition 

3010 aqueous acid total metals EPA SW-846 
digestion 3rd Edition 

3020 aqueous acid total metds EPA SW-846 
digesuon 3rd. Edition 
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Table 5-1 (mmm. Analytical Methods Pcrfonned by CompuChem E n v i r o d  Corporation 

EPA SW-846 
3rd. Edition 

3rd. Edition 

3rd Edition 

EPA SW-846 

inorganic mctais EPA SW-846 

7060 GFAA arsenic EPA SW-846 
3rd. Edition 

7195/7191 G F M  hexavalent EPA SW-846 
chromium 3rd. Edition 

7421 , GFAA lead EPA SW-846 
3rd. Edition 

747W47 1 manual CVAA mefcufy EPA SW446 
3rd. Edition 

7740 GFAA selenium EPA SW-846 
3rd. Edition 

ma-.. c a -- . fi,-,..fik.r..r nm .al;h. A r = r w m n m a  Dlan 
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Table 5 - 1 cmmm~~. Analytd Methods Performed by CompuChem Environmental Corporation 

- CompuChem Quality Assurance Plan Page 5-7 

. 

Method ID Type of Analytts References 
Analysis 

Resource Conservation and Recovery Act Methods (continued) 

784 1 GFAA t h a u i ~ m  EPA SW-846 
3rd. Edition 

8010 GC/Hall detector h d 0 g d  EPA SW-846 
volatile 3rd. Edition 
organics 

8015 GC/FID detector jet heYgasolind EPA SW-846 
(modified) diesel 3rd. Edition 

8020 GCRID deteaor aromatic while EPA SW-846 
organics 3rd. Edition 

Chapter 7 reflux distillation cyanide, reactive EPA SW-846 
9010 automated Technicon sulfide, d v e  3rd. Edition 

9010 manual distihtion cyanide, total and EPA SW-846 
automated Technicon amenable 3rd. Edition 

chapter 7, acid t i idh ion ,  SUE&, reactive EPA SW-846 
9030 titration 3rd. Edition 

8080 GCiECD organochlorine EPA SW-846 
detector pesticides and PCBs 3rd. Edition 

3620 Florisii column organochlorine EPA SW-846 
cleanup pesticides & PCBs 3rd. Edition 

3640 gel permeation organochlorine EPA SW-846 
cleanup pesticides & PCBs 3rd. Edition 

S e m i v o ~ e  organic 
extmables 

8 140 GClflame organophosphorus EPA SW-846 
nitrogen phosphorus pesticides 3rd. Edition 
r.hefmr (NPD) 
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Table 5-1 mmmm). Analytical Methods Performed by CompuChem Env ironmd Corporation 

Resource Conservation and Recovery Act Methods (continued) 

EPA SW-846 

3rd. Edition 

turbidimctric EPA SW-846 
3rd. Edition & updates 

9020 DX-208 TOX TOX EPA SW-846 
d y ~ e f  3rd. Edition 

9071/418.1 Soxhletndradion O&G solid (S) EPA SW-846 
FT-IR 3rd. Edition\ EPA March 

1983 

925 1 colorimetric, chloride EPA SW-846 
10-11747-1-A flow injection 3rd. Edition 

analyzer-Lachat 

906519066 manual distillation, phenol EPA SW-846 
automated 3rd. Edition 
Technicon 
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Table 5-1 c-1. Analytical Methods Performed by CompuChem Enviromental Corporation 

Method ID Type of A " w a  References 
Analysis 3 

SuperiundlComprehensive Environmental Response, Compensation, and Liabiity Act 

EPA Contract GC/MS P&T purgeable volatile CLP Stammt+f-Work 
Lab0-r~ Megabore column organics (SOW) 3/90,OLM01.9 
program (CLP) 

EPA CLP e ~ h ' d o ~ l ,  semivoiatile organic CLP SOW 3/90, 
GC/MS capillary extractables OLM01.9 
CO~UIN~ 

EPA CLP extraction, organochlorine CLP SOW 3/90, 
GC/ECD pesticides & PCBs OLM01.9 
detector 

EPA CLP ICP inorganic metals CLP SOW 3/90 
(modified 200.7) ILMO3.0 

EPA CLP GFAA inorganic metals CLP SOW 3/90 
(arsenic, selenium, ILM03 .O 
lead, thallium) 

EPA CLP CVAA mercurY CLP SOW 3/90, 
ILM03.0 

EPA CLP manual-ou, cyanides CLP SOW 3/90 
automated ILM03.0 
Tedlnicon 

EPA CLP XCP, dissolved metals EPA CLP 3/90 
GF& (including mercury) LLM03.0 
CVAfl 

EPA Superfund GCMS low c o n d o n  SAM 10/92 
Analytical Methods purgeable volatile 
(SAM) organics 

EPA SAM GC/MS low concentration SV SAM I0/92 
organic extractables 
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Table 5-1 (-1. Analytical Methods Performed by CompuChem Environmental Corporation 

chlorine p&iciclcPCBs 

EPA SW-846 

Method Reference Key 

40 CFR 136, Appendix A Code of Federal Regukbu 40, Part 136. (1984). Test procedures 
40 CFR 136, Appendm C for analysis of organic pollutants, p r t  KUI Envrronmental 

Profection Agenq 40 CRR Part I36gufdelines establishing test 
procedures for the amiysis ofpollutants &r the Clean Water Act's 
3nai rule and interim fiMI mle and proposed rule. 
Appendur A. (Octnber 26, 1984). Methods for organic chemical 
analysis of municipal and industrial wastewater. 
Appendix A. (October 26, 1984). Inrhtcffwly coupled plasmaatomic 
emission spectrometric me~hod for trace element analysis of water and 
wastes, method 200.7. 
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Method Reference Key 

CLP SOW 3/90 U.S. EPA. (March 1 990). Contract Laboratory Program Statement- 
of- Work for organic and inorganic analysis, multi-media, 
multi~oncentration. Document number OLMO I .O with revisions 
through OLM01.9 (organic), and number ILM03.0 (inorganic). 

EPA QTM 2/93 

EPA 10192 SAM 

40 CFR 26 1 

U.S. EPA. (February 1993). dtaft Contract hboratory Program 
Statement-of- Work for quick turnaround method (QW. 

U.S. EPA. (October 1992). US. EPA SrrpeTfirnd analytical m e t h d  
for low concentration organics in water. 

U.S . EPA. (November 24, 1992). Toxicity characteristic leaching procedure 
(TCP). Appendix I added by 57 CFR 551 14..Toxicity ChackmU 

. . 
CS 

revision, Final Rule. 

Lachat 198911991 Lachat l.mrutnents. ( 1989). Method mama1 for the QuikChern 
automated ion ana l ' r .  Milwaukee, WI. 

EPA August 1980 U.S. EPA. (August 1980). Prescribedprocedures for mcaruremenl 
of radiwctivity in drinlbng water. EPA-60014-80-032. 

U.S. DOE Environmental Measurements Laboratory. (November 
1990). HRSL-300, 27th Edition. 

EMSL-Cincinaati 11/85 Envbmmemtal Monitoring Systems Laboratory. (November 1985). 
Methods for the determination injnished drinking water and raw 
source water, 6185 (raised 1 1/85), EMSL PhysicaYChemicat 
Methods Branch. 

Standard Methods 16th APHq AWWA, WPCF. (1985). Standrrd rnethodrjbr the exurnination 
Edition ofwater and wastewater. 16th Edition. 

Tables 5-2 through 5-34 contain precision, accuracy, and sprluag level infomation for the analysts perfond 
by CompuChem. Precision and accuracy information for methods not c o d  in these tables will be added in 
subsequent updatcs to this QA Plan. 
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Table 5-2. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Semivolatile Aqueous Samples 

bis(240mcthyf) ether 

1,3-dichlorobenzene 
1 , 4 i l i c h l o ~  
I,2-diChlorobenztae 

2,2'oxybis( l4.lloropropale) 

N-nitmu-Di-N-pmpylamine 
hexachloroetbane 4.4 68-88 78 

2,4-dunethylphenoI 
bis(2chlomcthoxy) mctbanc 
2,4-dichloropharol 
1,2,4-trichlorobenzene 

hexachlorobutadicnc 
4chloro-3-mcthylphenal 
2-methyinaphthalene 
hexachlorocyciopcntadiene 
2,4,6-trichlorophenol 
2,4,5-trichloraphcnol 
2 c h l o r o n a p h ~  
24-  3.4 82-101 92 

cfimtthyl P- 3.6 79-99 89 
aamphthylenc 3.6 69-86 77 
3 - n i m n c  4.7 86-117 102 
acenaphthenc 3.1 72-87 80 .&I18 
2,4dhitrophenol 4.3 50-62 56 
4-nitrophenol 6.2 9 1-132 11 1 10-80 
dibemdum 4.0 73-94 84 
Z,B&~ot~iutn~ 3.5 80-100 90 24-% 
2,6dinitrotoiutnc 3.4 79-97 88 
dielhyl phthalate 4.0 74-93 83 

. 
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Table 5-2 ~CONKNW). Precision and Accuracy for U.S. EPA CLP SOW 3/90 Semivolatile Aqueous 
Samples 

Parameter %RSD 3 a Limits Avg, '%OR Method Acceutanck Criteria 
O/oRLimitS YoRPD 

4chlorophtnyl phmyl ether 3.5 68-84 76 
fluortne 3.5 72-90 81 
4-nitroanilinc 4.4 98-127 112 
4,6dinitro-2-mcthylphcnol 12 67-121 94 
N-nifmsodiphcnylamine 3.3 7 6-97 84 
4-bromophenyl phenyl ether 2.9 93-1 10 102 
hexachlorobenzene 3.6 82-102 92 
pentachlorophenol 10 65-104 84 9-103 50 
  he nab 3.3 98-119 108 
carbaz~lt 3.3 85-104 95 
an- 4.2 85-1 10 98 
di-N-butyl phthaiate 3.9 78-99 88 
f l ~ o r a ~ k  2.9 95-1 13 104 
Wrca 1.8 86-% 91 26-127 3 1 
buty~benyt p h h h t t  4.1 69-88 78 
3,3'dicMomb~n~idint 7.9 45-73 5 9 
benzo(a)anh== 3.2 86-104 95 
bis(2sthyLhtxyl) phthaIate 6.2 65-95 80 
chryscne 4.3 64-83 73 
di-Nsctyl phthalate 3.9 84-106 95 
benzo(b) flwmthene 4.6 83-1 10 97 
km@) fluoranthenc 4.8 41-55 48 
benzo(a) PYrene 3.7 72-90 81 
indem (1,2,3-c7d) pyrem 3.6 7 1 -88 80 
dianZ0 (ah) ~ I L C  5.7 69-98 84 
benur @,hi) payienc 5.4 58-80 69 

Sumgakr 
2-fl~orophtn01 4.1 82-105 93 21-110 NI A 
D S - p b l  4.6 77-101 89 10-110 NIA 
2~hlorophenol-D4 4.2 5247 59 33-110 N/ A 
1 , 2 4 ~ h t 0 a ~ h n ~ m e D 4  6.0 57-83 70 16-110 NlA 
DS-nitr&~lzcne 3.8 87-109 98 35-1 14 N/A 
2-fluombiphenyl 2.9 79-94 87 43-1 16 N/A 
2,4,&?ribromophenol 4.5 71-10 I 89 10-123 N/ A 
D 144erphenyl 1.3 107-1 16 111 33-141 NIA* 
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Table 5-3. Precision and Accuacy for U.S. EPA CLP SOW 3/90 Low Level Semivolatile Solids 

bis(2chloroahyl) ether 

1.3 d i c h l o r o b e ~  
1 , 4 - d i c h l o ~  
I f  dichlorobtnzene 

N-nitroso-Di-N-pmpylam.int 
h c x a c h l o ~  

2,4-dimethylphau,1 
bis(2chlomcthoxy) h e  

1,2,4-trichlorobe1wne 

4~hl0- 
hexachlorotnmditnc 
4chloro-3 -m&yIphenol 
2-mchy1nap- 
h e x a c h l o m c y c l ~  
2,4,6-trichlorophcnol 
2,4,53richlorophenol 
Zchloronaphthalene 

. . 3-~- 9.3 27-48 37 
a ~ ~ ~ p h k  5.4 54-74 64 3 1-137 
2,4dinitrophenol 12 64-74 69 
4-niUaphcnol 4.7 72-96 84 11-1 14 
dibenzofuran 4.8 54-72 63 
2,4djni!rotolume 5.1 63-86 74 28-89 
2,6dinitrotolucnc 6.7 56-84 70 
diethy1 phthahc 5.7 57-81 69 
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Table 5-3 ( c o r n ) .  Precision and Accuracy for U.S. EPA CLP SOW 3/90 Low Level Semivdatile 
Solids 

4chlorophenyl phenyl ether 
fluoreme 
4-nitroaniline 
4,6dini~2-methyfphenol 

I N-nitrosodiphe~tybnhe 
4-bmmophcnyl phenyl ether 
hexachlombcmene 
pentachlorophmol 
p ~ ~ e  
carbazole 
anthmmc 
di-N-butyl phhlate 
fluoranthem 
PYrcnc 
butylbenzyl phthaiate 
3,3'dichlorobenzidine 
m a 1 a n - n ~  
b i s ( 2 ~ k q l )  phthalate 
chrystlmc 
di-Noctyl phthalate 
benro(b) fluoraIlthm 
benzo(l) f l u o r a n b  
W a ) r n =  
indeno (1,2,3c,d) pyre= 
diknzo (a,h) anthracene 
benzo (&hi) perylene 

NJA 
N/ A 
N/A 
N/A 
N/A 
N/ A 
N/A 
NIA 
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Table 5 4 .  Precision and Accuracy for U.S. EPA CLP SOW 3/90 Medium Level Semivolatile Solids 
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Table 5-4 -1. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Medium Level Semivolatile 
Solids 

4-chlorophenyl phenyl ether 

4,~tro-2-met.hylphtnol 
N-nitrosodiphenylamine 
4-bmmophmyl phenyl ether 
h c x a c h l o ~  

di-Nhtyl phbahte 

butylbenyl phthalatt 
3 , 3 ' d i c h l o ~ d i n e  
w a w -  
bis(24yU1txyI) p h w t e  

bemo@) fluoranthtne 

indcno (i,2,3c,d) pyrene 
& i  (a, h) anthracenc 
benzo (&hi) perylm 

1 , 2 - d i c h l 0 ~ 1 1 c - D 4  
DS-nitrobenzent 

2,4,6-tribromophenol 
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Table 5-5. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Volatile Aqueous GC/MS Samples 

1, ldichloroethenc 

carb~1di!alHide 

trans- 1,2dichloroethe1~~ 
1,l-dichlomethane 
cis-1,2dichloroCt.tlenc 

1,1,1-trichlometham 
carbon tc?mchlori& 

1,2dichlofopropC 
bromodichlommetbanc 
4-methyl-2-pentanone 

cis-l,3dichIoropm~ 
tmns- 1,3 dichloropmpene 
1,1,2-trichloroahane 
tetrachlordne 

bromoform 1.9 97-109 103 
1,1,2,2-&m~hior0d1at~ 4.2 88-1 14 10 1 
total 1,2dichlorocthmt 3.9 80-101 91 
total xykna 2.5 85-98 91 

Surrogates: 
tohnc-D8 3.3 95-105 lo0 88-1 10 NA 
b r o ~ w ) ~  2.5 98-106 102 86-1 15 NA 
1,2-dichl0ro~hanc-D4 10 88- 1 20 104 76-1 14 NA 

. . 
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Table 5-6. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Low Level Volatiles Solid GCIMS 
Samples 

1,l -dichloroerhcnc 
carbon didtide 

aanS-l,2dichIomthenc 

l,l,l-trichlomethane 
carbon tetrachloride 

13 . 49-113 
1 , 2 - d i c h l o ~ c  

1 , 2 d i c b l 0 r o p ~  
b m I I l o d i c h l a n , ~  

trans-1,3 -dichIompmpenc 
1,1,2-trichloroethane 
tetrachloroethenc 

d i i r o m o c h i o r o ~ t  

1.35 97-105 101 

1 ,1 ,2 ,2- terraChlo~ 

surmgrrtc~: 
D4-1,2dichforoethane 0.93 97-103 100 70-121 NIA 
b r o m o f l u o ~ n c  3.4 83-102 92 59-1 13 NIA 
D S - t o l e  4.9 77-104 91 84-138 NIA 
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Table 5-7. Precision and Accuracy for U.S. EPA CLP SOW 3/90 Medium Level Volatiles Solid 
GCMS Samples 

1,1 - d i c h l o ~ n e  

carbon dinrlfde 
mcthylcne chloride 
trans- 1 , 2 d i c h i o ~ n e  
I. 1 dichlomethanc 
cis-l,2dichloroethcnt 

l,l,l-trichlorocthane 
Earbonmachloridc 

1,2-dichloro&ant 

4-rnahy1-2-ptntaaone 

cis-1,3dichloropropem 
trans-1,3 -dichloropmpem 
1,1.2-trichloroethant 
tetracbloroetbene 

dibmmochlorome~ 
chlorobamne 

1,1,2,2-tctrachloroethaae 
total 1 , 2 - d i c h l o ~  1.4 90-97 93 

1.3 97-105 101 

1.3 99- 107 103 59-1 13 N/A 
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Table 5-8. Precision and Accuracy for Method 8240 Medium Level Volatiles Solid 
GC/MS Samples 

1,l dichlomcthene 
carbon disdiide 

1,1,1-trichlorU-2,2,2-trifluo~ 
1,1,2-trichloro-1,2,2-trinuo~c 

c i s - 1 , 2 d i c h l o ~  

I, 1 ; l - t r i c h l ~  
carbon tctmcbloridt 

1,2-dichloroethane 

dibromometbane 
1 , 2 - d i c h l o r a p ~  
bromodichloromehw 
2~hlometbyl vinyl ether 
cis- l,3-dichlompropcnc 
4-mcthyl-2-pmtanoa~ 

t ~ a n s - 1 , 3 d i c h l o ~  3.1 89-107 98 
1,1,2-trichloroetbanc 4.1 78- 100 89 

1.6 82-90 86 
t e t ~ ~ h l ~ r ~ d m l e  3.2 88-106 97 
2-hexanont 4.1 67-86 76 
dibromochlommetbane 3.9 80-101 90 
1,2di'bromo~thant 3.8 71-90 81 
chlombmime 2.7 89- 105 97 60-133 21 

- 
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Table 5-8 i-. Precision and Accuracy for Method 8240 Medium Level Volatiles Solid 
Samples 

cis- 1,4dichloro-2-butenc 
1 , 2 , 3 - t r i c b l 0 ~  
1,1,2,2-ttmchlo- 
trans-l,4dichlor+2-butenc 
1,2diimmct3.chlorop~e 

D 4 - 1 , 2 d i c h l o ~  2.6 90-105 
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Table 5-9. Precision and Accuracy for Method 8240 Low Level Volatiles Solid 
Samples 

6.8 83-125 104 
5.8 106-151 

1,1,l-trichlor0-2,2,2-bifluorwthane 
1,1,2-trichlom l,2,2-trinuoroethane 5.2 83-133 

6.5 93-139 
5.6 74-104 

trans- 1 , 2 d i ~ h l 0 r 0 ~ t h ~  7.9 83-134 
8.3 95-157 

1, 1 dichloroahane 4.3 108-139 
9.3 90-159 
4.6 97-128 
7.9 84-135 1 09 
6.3 92-135 113 

1,I, I - t r i ~ h i ~ l r d ~ n e  6.5 87-129 
carbon tcaachloridc 5.4 90-124 

5.3 93-128 
1,2-dichlomethane 4.9 94-127 

5.4 81-112 
dibromomahane 7.3 86-134 
I,2di~M0r0prapao~ 3.9 78-98 
b r o m o d i c h l o r o ~  6.7 86-130 
Z<hloroethyl vinyl dha 9.8 96-175 
~ i ~ - 1 , 3 d i ~ h l o r 0 p ~  6.8 87-132 

8.1 84-138 
5.9 92-132 

trans- 1 , 3 4 c h l o r o p ~  4.9 102-137 
1 , 1 , 2 - U i c h l 0 ~  6.0 79-1 13 % 
tthymcr~hk 6.2 98-143 12 1 
t ~ m ~ h l o r ~ ~ t h m ~  4.7 82-109 % 
2 -hucanoa~ 13 8 1-183 132 
dibrorn0i:hloromcthane 4.9 80-108 94 
1,24ibr0- 5.3 78-107 93 
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Table 5-9 (-. Precision and Accuracy for Method 8240 Low Level Volatiles Solid 
Samples 

cis- 1,4-dichlor0-2-buttIu: 
1,2,3-trichl01~propane 
1 , 1 , 2 , 2 - m a & l o ~  
trans-1,44ichloro-2~ 
1,2dibrom3chIorop~ 6.8 58-138 98 

~ n n d  5-74 t?nmrutPham nttalitu A c n ~ m n r a  Plan 



Section No. 5.0 
Revision No. 8 
Date: April I, 1994 

Table 5-10. Precision and Accuracy for Method 8240 Aqueous Volatiles Samples 

Parameter YoRSD 3 a Limits Avg ./oR Method Acce~t~n.ec Criteria 
Yi Limits YmD " 

chlor~methane 7.3 84-132 108 
vinyl chloride 6.8 84-128 106 
bromo- 3.7 92-1 15 104 
chloroahanc 5.4 86-120 103 
trichlorofluoromethane 3.9 88-1 11 100 
acrolein 4.4 88-1 15 101 
1,1 d i ~ h l ~ r ~ ~ t h t l l ~  1.3 93-100 % 14 
carbon disulfidc 2.0 104-118 11 1 
iodonuthanc 2.1 91-104 98 
l,l,~-t~ichlor+2,2,2~wroethane 3.6 90-1 12 101 
1,1 J-trichlor0-1,2,2-uifluorottbanc 2.1 99-1 13 106 
aamne 30 8-151 79 
3<hloropro~ene 3.3 99-121 110 
 ethylene chloride 3.3 87-107 97 
trans-1,2-dichloroetht1l~ 1.9 92- 103 98 
a~rylonitrilt 2.8 94-1 11 103 
1,l -dichlo-c 1.1 103-1 10 106 
Vinyl ace&tc 2.1 97-110 103 
cis- 1 , 2 d i c h l o ~  2.1 97-1 10 103 
2-bmmo1lt I .6 104-115 109 
ch10rOtOmt 2.1 97-1 10 104 
l,l,l-trich!oroahanc 2.2 91-104 98 
carbon ktmchloridc 1.9 93-104 99 
benzcnc 1.3 94- 102 98 76-127 
1,2di~hl0rocthant 1.8 98- 109 104 
c~otonaldchyde 3.1 85-103 94 
trichl- 6.5 77-1 14 % 71-120 
d . i b r ~ m ~ W  1.7 94- 104 99 
1,2-dichloropmpam 3.5 85-104 95 
b r o m o d i c h l o ~  2.1 93-106 100 
Z~hlorotthyl vinyl etha 2.1 89-101 95 
cis- 1,3dichioropropene 2.1 97-1 11 104 
4-methyl-2-pmtanorre 0.29 97-99 98 
toluene 1.4 95-103 99 76-125 
trans- 1 , 3 d i c h l o r o p ~  2.1 95-109 102 
1,1,2-tri~hi0rcdun~ 3.3 83-101 92 
ethyhcthaaylate 1.4 96-104 100 
~ h l ~ ~ ~  0.83 89-94 91 
2-hxanOnt 4.1 86-1 10 98 
d i b r o m ~ ~ h l o m ~  2.6 87- 102 94 
1.2-dibr~mocthanc 3.4 88-108 98 
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Table 5- 10 (COW. Precision and Accuracy for Method 8240 Aqueous Volatiles Samples 

1,1,1,2-tctrachl0~0ttbanc 
0.93 %-I01 

0.98 101-107 104 

cis-1,4-dichlor0-2-bu~ 
1,2,3-trichloroprapane 
f ,l,2,2-=hlo~d~a~ 0.74 89-93 
trans- 1,4-dicblor0-2-butcnt 
1,2dibromo-3chloropmpane 

D4- 1,2-dichlot~e 0.79 111-114 
bromoflwrobenzeat 0.52 102-103 

0.33 102-103 
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Table 5-1 1 .  Precision and Accuracy for Method 624 Aqueous Volatiles Samples 

1,l dichloroethtnc 
cnethyleae chloride 
trans-1,2-dichlomethene 

I, ldichlomcthane 

l , l , l - t r i c h l o ~ e  
carbon tetmhloride 

1 , 2 d i c h l o ~ e  

1,2-dichloropropane 
bmmodichlommahanc 
2cbloroethyl vinyl ether 
cis-1,3dichloropropcnc 

t ran~-1 ,3d ich lorop~  
1,1,2-tricbloroedme 
t e t r a c h l e  

DCl,2dichlomethane NA+* NA NA 76-1 14 NIA 
bm&wrok~l~ene NA NA NA 86-115 N/A 
D8-toluene NA NA NA 88-1 10 NIA 

'Not taqd mmpounds for Method 624. 
** Not rvailabk (NA) 
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Table 5-12. Precision and Accuracy for Method 625 Aqueous Volatiles Samples 

1 , 4 d i c b l o ~ n c  
I Jdichlorobenzcnc 

23.0 39-81 

bis(2chlomahoxy) mcthanc 
1 , 2 , 4 - t r i c h l o ~  

h e ~ i ~ h l 0 ~ 1 o p c n t a d i ~ 1 ~  14.4 79-122 
2~hlor0aapW- 16.6 22-37 

2.6dinitrotoluene 

4-chlorophenyl phcnyl ether 

diphenyhine (N-nitroso) 
~ , 2 - d i p h e n y ~ ~  
4-bromophcnyl phcnyl ether 
henddorobenzenc 

di-N-butylphthalatc 

11.5 76-107 
10.2 66-90 

butylbenzy1phthalatc 
3,3'djchl01obmzidine 

11.3 22-171 1 46 33-143 NIA 
bis(2ahylhexyl)phthalatr: 5.9 84-1 00 92 8-158 NI A 

17.4 55-95 75 17-168 N/A 
di-Noctylphthakc 5.6 85-100 93 4-146 N/A 

6.2 74-90 82 24-159 N/A 

*Not target cmnpounda for Method 625. 
**No Limit8 w m  d a h c d  in the method. 
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Table 5 - 1 2 ~ ~ m ~ ~ ~ m .  Precision and Accuracy for Method 625 Aqueous Semivolatiles Sampies 

indeno(I,2,3 c,d)pyrene 
d i w & h ) a n m  10.2 68-93 

2,4dimethyipbtnol 

4,6dinitmmxesol 

2-fluombiphenyl (SS 2) 
D 1 4-tcrphenyl (SS 3) 
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Table 5-1 3. Precision and Accuracy for Various Inorganic and Wet Chemistry Methods 

Memry in Water tad Soil 
Metbod: Chemical Anaiyds of Water and Wnstcj 245.1 

Total Hardness rs CaCO, in WaterlLPchat 10301-31-I-A 
Method: ChemiwI Analysis of Water and Wastes 130.1 

0.88 100-106 

0.32 100-102 

Residue, Filterable (Total Dissolved Solids) 
Method: Chemical Analysis of Water md Wastes 160.1 

Method: Chemical Analysis of Water and Wastes 350.1/Lachat 10-10746-1-A 
0.62 95-99 

Hesawlent Chromium 
Method: Lachat 10-124-13-1-A 

Fluoride 
Methad. Chemical Analysis of Water and Wastes 340.2hchat 110-09-12-2-A 
Watcr 0.96 103-109 106 75-125 20 

Sulfate 
Method: Chemical halyrir  of Water and Waster 375.41SW446 9038 
Water 3.3 89-109 99 75-125 20 
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Table 5-13 (-. Precision and Accuracy for Various ~norga&c and Wet Chemistry Methods 

Nitrste and Nitrite 
Method: Chemical An Jysia of Water and Wastes 353.2 

Table 5- 14. Precision and Accuracy for Radiochemistry Methods 

Grosr Alpha and Beta 

0.99 39-52 

0.88 88-94 
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Table 5-1 5. Precision and Accuracy for Organic Characterization Methods 

3.8 79-104 91 75-125 

Total Organic Carbon 

Total Petrolcum 

. . 
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Table 5-16. Precision and Accuracy for Method 8010 Aqueous and Low Level Volatile Solid 
Samples 

1,l dichloroethene 

trans-1,2-dichlo~ene 

bmrnochlommethanc 
Z,l,l-trichloraethanc 
carbon tctracbloride 

l,l,2-trichlomethanc 

1,1,1,2-teaachloroethane 

1,4-dichlombemenc 3.9 81-106 94 42-143 20 
1,2-dichlor0b~1~me 6.3 71-112 92 D-208 20 

Surrogntcs: 
bromufluombenmie NA NA NA 69-123 NIA 
trichIomfluoromcthane NA NA NA 76-135 NIA 
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Table 5- 16 [OXMED). :Precision and Accuracy for Method 8010 Aqueous and Low Level Solid 
Samples 

trans-1,2dichlodme 
l,ldiChloroc(hane 

1,2-dichlo- 

1,2dicblompmpane 
b r o m o d i c h l o m ~  
dibromomctham 
2chiorocthyl vinyl ethcr 
cis-1,3 d i c M o r o p ~ ~  
trans- 1,3dichloropropene 
l , l * 2 - t r i c h l o ~ t  
tetrachorodulx 
d i b r o m o c h l o m ~  
1,2dibro- 

1 , 1 , 1 , 2 ~ o r o c t h a n e  

1,1,2f 4 c m c h l o ~  
1,2,3-trichloropmpane 

4-~hl0rOtO~uult 
1 , 3 4 c h l o ~  
1 , 4 d i c h l o ~  
1,2dichlorobe1ucne 1.5 82-93 88 D-208 20 

Surrogater: 
b r o m o f l u o ~  NA NA NA 69-123 WA 
t r i ~ h i ~ r o f I w m ~  NA NA NA 76-135 NIA 

i 
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Table 5-17. Precision and Accuracy for Method 8020 Aqueous k d  Low Level Solid Samples, and 
Total Recoverable Petroleum Hydrocarbons as Gasoline by Modified Method 80 15 

1,3dichiombe1mne 
1,4dichiorobenzent 
1,2-dichlorobenzene 

1,3 -dichlorok= 
1,4dichlorober~~ne 
1,2dichlo~knzene 

Total IZccowrabk Petroleum Hydrocarbons as Gasoline 
0.86 94-100 

Com~uChem Qualiiv Assurance Plan Dana C_%G 



Section No. 5.0 
Revision No. 8 
Date: April I, 1994 

Table 5- 18. Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic Extractables 
Samples 

'2,2'oxybu (IchloropropuK)) 
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Table 5-1 8 Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic 
ExtractabIes Samples 

-Parameter VORSD 3 a Limits Avg, %R Method Accmtance Criteria 
Yattimits Y a m  

naphthalene 5.7 70-95 82 
4chl01ai~1iht 2.5 85-98 91 
2,6dichloropbtnol 4.4 58-93 76 
0 - p h m y m i n e  3 .O 46-53 5 1 
hcxachtorobutadient 5.7 49-67 58 
1,2,3 -trichlo- 5.5 65-88 76 
N-nitmsdi-n-butylamine 5 -8 75-103 89 
pchlora-in-1 . . 5.5 88-1 18 103 42 
~~benyl- 7.0 15-22 18 
&ie . . 9.3 66-1 10 88 
m-p-1- 18 3 1 -87 59 
2-methylnaphthalu~c 5.2 9 1-120 106 
l-~~~thylaaphthalcnc 6.3 129-182 155 
1 , 2 , 4 , 5 - t e m c h t o r ~ e  6.1 48-94 71 
1,2,3,5-h1010bm~~~ 6.1 48-94 71 
2,4,6-trichlomphtnol 8.2 49-129 88 
2,4,S-tri&l0mpheno1 3.4 70-103 87 
isadhie 5.6 53-98 75 
2chloronaphthalene 9.8 65-1 12 90 
1 -chloronaphthalcne 14 51-109 80 
1 , 2 , 3 , 4 - ~ r a c h l o ~  . . 5.4 58-78 68 
2-ni- 7.0 30-67 49 
1,4-naptboquinone 10 33-120 77 
1,4&tmbammt 7.0 82-115 98 

dirnahyl phthalate 6.6 75-108 92 
2,6dinitmtol~ene 6.6 73-105 89 
1 Jdinibobcnzene 6.6 80-1 14 97 
~ W l m  . . 6.7 71-102 86 
3-ni- 6.0 78-153 115 
acenaphtbcne 6.9 73-106 90 46-1 18 3 1 
2,4&tropM 8.4 79-209 1 44 
4-nitropW 8.9 60-172 116 10-80 50 
2,4dinitr0t01~~1~ 8.0 74-1 14 94 24-96 38 
dibenzafuran 6.0 76- 105 90 
-0- 6.4 63-89 76 
2 - ~ h t h y ~  6.8 23-50 36 
I -niIphthyhmi~~ 4.8 75-127 10 1 
2,3,4,6-ktmdo~ophenol 4.9 69-1 18 94 
diethy1 phthalatt 6.6 78-1 12 95 
wh 6.7 77-1 11 94 
khlorophmyl phenyl ether 4.4 57-72 65 
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Table 5-1 8(-). Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic 
. Extractables Samples 

1,2diphtnyIhydnzint 
4,6dinitr+2-methyIphenol 
N-nitrosodiphenylamm* 

1,3,541i~itdxnzmc 

4-bromophenyl phenyl ether 
d i d k  (tram isomer) 

lmwhlorobuutne 

di-n-butyl p h t h k  
quinoiiac, Gnitro, I~xide 

7.33 98-146 

4 , 4 ' - m e t h y l ~ d ~ i s ( 2 c h l l ~ ~ )  5.0 84-1 10 97 
3,3'-dichlo 5.4 80-107 93 
dimahoqbzidinc  3 7 1-109 55 
bis(2-ethylhexyl) phthalate 23 51-219 135 

7.4 77-115 % 
5.1 78-103 90 
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Table 5-1 ~~UMIWEQ, Precision and Accuracy for Method 8270 Aqueous Semivolatile Organic 
Extractables Samples 

3 -mcthylchloranthrene 
dibenzo(aj)acndinc 
indeno( 1 ,2,3-c9d)pyrtne 
dibcnzo(&h)an- 
benzo(&ki)pcryl~e 
diallate (cis isomer) 

NA NA 
NA NA 
NA NA 
NA NA 

NOTE: The following compounds did not ncovef well in the precision and accuracy studies and an, therefore, not 
listtd in the tables: benzal chloride; alpha, a i p h a d u n e t h y I p h e n d y ~ ,  h e x a c h l o m p ~ ,  
and benzotrichloride. 

CompuChem Quality Assurance Plan Paae 5-39 



Section No. 5.0 
Revision No. 8 
Date: April 1, 1994 

Table 5-19. Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic 
Extractables Samples 

N-nitrosodimahylamint 

nitrosorncthylahylarnine 

bis(2chloroethyl) ether 

0.46 80-82 

1,2dichlorobentcne 0.72 79-83 

N-nitmomorpholinc 

N-nitroso-di-n-propyiamine 
0-toluidiac hydrochloride 
hexachloroethane 

N-nitrosopipcridinc 

2,4dimethylpkml 
2-nitrophcn~i 1.6 87-% 91 
1,3,5-Ui~hio-nt 2.1 33-37 33 
bcnzal chloride 0.62 86-89 88 
benzoic acid 2.2 184-210 197 
bis(2c~omahoxy) mcthanc 6.7 79-1 19 99 
o,o,u-t~iahylphosphomthioatc 1.7 68-76 72 
2,4dichlomphenol 2.2 76-87 81 
1,2,4-Ui~hl0robaurnc 1.6 73-77 75 75 23 

Page 5-40 CompuChem Quality Assurance Plan 



Section No. 5.0 
Revision No. 8 
Date: April 1,1994 

Table S 0 1 9 ( ~ .  Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic 
Extractables Samples 
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Table 5- 19 vxttmwm. Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic 
Extractables Samples 

Pa~mmctu YeRSD 3 cr Limita Avg. YeR Mdhod Accc~tancc Criteria 
YoR Limits W D  

4~hloraphenyl p h y l  ether 
fluorcne 

. . 4-nittoadme 
5-ni~tolUidrne 
1,2-dipWlhyd-m 
4,~tro-2-mcthylphenol 
N - n i ~ p h m y ~ c *  
diphcnylamh 
I,3,5-ainiaobt1~~~ 
P- 
4-bmm0phcnyl phenyl cther 
diallatt (trans isomer) 

hexachiorokaztne 
4-aminabiphtnyl 
proImli& 
ptachloropheno1 
pentachloroni- 
p h e r l a l w  
atlkaaw 
di-n-butyl phthalatc 
quinoline, 4-nitro, l-oxide 
methapyrilenc 
isodrin 
cyclophosphamid. 
fluoranthene 
Wrenc 
p d i m e t h y ~ ~  
chlolobfmzhte 
3 , 3 ' d I m & y i W :  
butylbcnzyl phlhalatc 
2 - a c U y l a l n i n o f l ~  
4 , 4 ' - m e t h y l ~ i s ( 2 c h l o ~ )  
3,3'dichi0r0bmzidint 
bis(24Ylhexyl) phth- 
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Table 5-19~~mt~m).  Precision and Accuracy for Method 8270 Low Level Solid Semivolatile Organic 
Extractables Samples 

dibenzo(a,b)anthracene 
t=mg*4i)pery1e= 
diallate (cis isomer) 4-50 45 

NA NA 
N A  N A  
NA NA 
NA NA 
NA NA 
NA NA 

NOTE: The following compounds did not ncover well in the precision and accw?tcy study and we, 
the&, not listed in the tables: -dine, d t e ,  and d i m c h ~ .  . . 
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Table 5-20. Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile Organic 
Extractables Samples 

1,44chlombcnzmc 

1 * 2 d i c h l o ~  

bis(2chlomisopmpyl) ether 

N-nitrowpymlidint 

N-nitmm4-n-propyl m i n e  
o-toluidine hydrochloride 
~ h l o r o d b a n c  

N-nitrosopipcridiat 

bis(2<hlorocthoxy) mttbane 10.0 168-311 239 
o*o,osidhylphosphorothi08te 
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Table 5-20 ~ ~ ~ N U E W .  Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile 
Organic Extractables Samples 

. . 
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Table 5 - 2 0 ~ ~ .  Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile 
Organic Extractables Samples 

5-nitm+toluidine 
1 J-dipheny- 
4,6dinitm-2 -methylphenol 
N-nitrosodip*-* 

1,3,5-trinitrobawm 
9.0 48-83 

4-b-hcnyl p-1 
dialIatc (trans isomer) 

hexachlombmzme 
7.9 54-88 

9.1 59-103 

di-nhtyi phthalatc 
quinolinc, &nitro, l ~ x i d e  9.2 80-141 

chlorobcmmc 
3,3'dimethyl- 
butytkazyl ph- 
2-aCaylamino fluorcn~ 13 41-92 67 
4,4'-mcthyldis(2chl0codlhe) IS 41-106 74 
3,3'dichioMdine 13 46-103 74 
dimdmybeddine 98 41-76 59 
bis(2-ewhCVl) P ~ W  17 38-122 80 
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Table 5-20(-). Precision and Accuracy for Method 8270 Medium Level Solid Semivolatile 
Organic Extractables Samples 

Parameter %RSD 3 a L i m b  A%% R Method Accc~taace Criteriq 
YaILimits ./m 

I 

k n z o ( a ) a n m  11 5 1-104 78 
chryscrmt 18 36-1 19 77 
di-n-octyl phtfialate 22 28-132 80 

f a m ~ b  17 17-5 2 34 
benm@}flwranLhene 22 20-103 62 
7,12dimcthylbcnzanthracene 23 26- 136 81 
bcn~~(k)fl~~anrhme 54 D-3 12 118 
be=oooIm= IS 42-107 75 
3 -methyichloraflthrene 14 44-106 75 
dibcnzo(aj)acridine 9.3 56-99 77 
M 1 9 2 , 3 * 3 d ~  9.0 57-99 78 
m a , h ) m -  10 54-104 79 
-hi)~er~lcne 7.7 59-94 76 
diallate (cis isomer) 10 53-101 77 

Sumgatcr: 
ni-ne-D5 NA NA NA 23-120 
2-fluorobiphcnyI NA NA NA 30-1 15 
tcrphznyl-D 14 NA NA NA 18-137 
phi-D5 N A  NA NA 24-1 13 
2-fl~rophmol NA NA NA 25-121 
2,4,6-tribromophtnol NA NA NA 19-122 

NOTE: The compound aramitc did not m r  well in the pncision and accuacy study and is, therefore, not listed 
in the table. 
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CompuChem does not collect samples for its clients. However, we do provide glassware with 
collection procedures if the client needs this service. CompuChem meets program-specific 
shipping requirements and offers a patented Samplesaver shipping container. Glassware 
supplied by CompuChem for sample collection is purchased as cleaned and certdied from the 
vendor. The glassware is cleaned according to the U.S. EPA Office of Solid Waste and 
Emergency Response (OSWER) directive pubIisbed in the document Specifications and 
Guidancefor Contaminant-Free Glassware. Analysis is performed by the vendor using low 
detection limit EPA methods. The certificates of analysis that accompany the glassware are 
reviewed and approved by the QA department before each lot of glassware is purchased. The 
certificates are filed in the QA department. 

6.1 Quality Control of the VOA Storage Cabinet 

Glassware that is purchased for sample colIection is stored at CompuChern's 
warehouse facility. The bottles to be used for collecting samples for volatiles 
analysis are stored in a cabinet containing five to eight trays filled with activated 
carbon to prevent contamination. The charcoal is replaced monthly by the warehouse 
staff. A logbook is mainwed to document when the charcoal is changed. 

6.2 VOA Storage Stability Tests 

Walk-in Cooler: Samples received for volatiles analysis are stored in the volatile walk- 
in cooler in the Sample Control department until the production planner requests these 
samples for preparation and analysis. To monitor volatile cross-coniamination in the 
walk-in cooler, eight bottles filled with deionized water were initially p h d  on a tray 
in the cooler for four weeks. After this fbur-week incubation period, h a  bottles were 
removed fiom the cooler and tested by volatiIe GC/MS analysis using criteria from the 
most current U.S. EPA CLP SOW protocols to judge the acceptability ofthe results. 
Two freshly filled bottles were then placed at the back of the tray. Since this initial 
test, the front bvo bottles have been routinely removed for analysis and two new 
bottles placed in the back of the tray. In this way, the bottles are incubated for four 
weeks before testing. If the first of the two bottles for the week Eails acceptance 
criteria, a holding blank known to be in the walk-in cooler is analyzed. If the holding 
blank also fhils criteria, then the second bottle is scheduled for analysis. If the second 
bottle also fails acceptance criteria, then the walk-in cooler carbon filter is changed by 
the Facilities department staff. 

Volatile GC/MS and GC Laboratory temporary storage u ~ t s :  To detect possible 
cross-contamidon in the laboratory temporary storage units, testmg is pcrfbrmed as 
described above for the walk-in cooler with the exception that four bottles from the 
GC Liboratory temporary stomgc unit ;ur: agcd for two we& and analyzed by GC 
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rather than GC/MS. The temporary storage units also have trays of activated carbon 
which are changed if testing indicates contamination. 

6.3 Warehouse Pure Water System 

Specific QC procedures are in place to ensure the integrity of the warehouse 
pure water system. 

&alitv Control of Warehouse Pure Water Svstem 
The warehouse has a Millipore pure water system which generates Type I reagent 
grade water. This laboratory pure water is used fbr trip blanks in SampleSavers, and, 
on occasion, for equiprnentlrirmte or field blank water provided as a service to various 
clients. 

The pure water drawn from the Millipore pure water system is held in a series of 
five, 45-liter glass carboys. When a carboy is filled by the pure water system, QC tests 
must be ntn to document that the water is contamhmt-fi.ee. A standard operating 
procedure describes the manner in which the water purity is versed for each of the 
d y s .  

Upon installation of the Millipore/&y system, a study was undertaken to 
verrfjl that the carboys were contamhant-hx and the pure water was stable for at 
least 30 days. While the system is only vulnerable to contamhation by volatdes, 
certain semivolatiles (phthalates), and certain trace metals, the study included peshcide 
parameters as well. No target d y t e s  were detected in any of the analyses. ALI 
carboys were approved for use and carboy 1 was characterized as "active" while the 
remain@ carboys were labeled "back-up." 

Procedure DesCri~ti~XI 
When the first a h o y  is nearly drained, it is filled by the Miilipofe system and is in the 
test phase. The second carboy is then "active" while carboys 3-5 are "back-uptq (and 
are used until the active carboy is drained). The test carboy is not to be used until 
notification fkom the QA -ent that the QC tests have met criteria. 

Wbglcarboy2isnearlydratoad, it isfilledaadtestedinthesamcmanncr. Ideally, 
d ~ d ~ ~ ~ p u n w a t e r , a n d o n i y o n e c a r b o y w i l l b c i n t h e t t s t p h a s t a t  1 

any given time, When water is not being used for a prolonged period of time, four I 

carboys will be designated "back-up" while one will be "active." The carboy is tested 
at the timc of filling for voWes, semivoMes, trace metals, and pesticides. 

OC Watcr Puritv T- 
All samples bottles used to check a r  purity are vendor-supplied c l d  and 
certified glassware. AH glassware used is cleaned according to the OSWER dindive, 
Specrjcations and Guidance for Contaminant-Free Sclmple Glassware. 1 
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QC samples are drawn for the following tests: volatile GCMS, semivolatile 
GC/MS, trace metals analysis, and pesticides. Four QC check samples are drawn from 
the test carboy whch include two 40-1111 bottles for volatiles analysis, two one-liter 
glass bottles for semivolatiles analysis, two one-liter p l m c  bottles for trace metals 
analysis, and two one-liter glass bottles for pesticides analysis. Volatile QC check 
samples are placed in zip-lock bags for transportation to the laboratory. 

The warehouse clerk records tht label identdication, metbod of analysis, and 
sample collector's inittals in the water purity system logbook. When the m f o w o n  
becomes available, the CompuChem identification (ID) number, the test status 
(approved or rejected), and the date results are received from the QA department are 
also recorded in the logbook. 

The bottles arc sent to CompuChem's Sample Control department, and assigned a 
CompuChem ID number, then sent directly to the appropriate sample preparation and1 
or testing laboratories. The turnaround time (TAT) in the LIMS is two days, 
indicating that the tesis must be perfbnned and reported directly to the QA department 
w i t b  48 hours of sample receipt. The data is reviewed and approved by the analyst 
before being reported to QA. 

The laboratory perfbrms the volatiles anaiysis by U.S. EPA 10192 SAM GCNS 
methods. The instrument blank analyzed during the 12-hour calibration period in 
wfich the test sample is run must meet the following criteria: 

. Methylme chIoride must be < 2.0 p a .  
Acetone must be < 5.0 pg/L. . Uthcr target compound list (TCL) anaiytes must be < the contract required 
quantitation limit (CRQL). 
Temtive1y identified compounds (TICS) must be < 2.0 pg/L. 

A copy of the instrument blank must be sent to the QA department along with 
the QC test sample results. The following criteria are used for volatile test 
sample approval: 

Methylent chloride must be < 2.0 p g k .  . AcctoPlemust be < S.Opg/L. 
Othcr target compound list (TCL) compounds must be < the CRQL. 
TICS (thosc nm-TCLs not present in the instrument 
blank and not hown laboratory artif8cts) must be < 10% 
of the acarcst in- standard peak height. 

The laboratory paforms the semivolatiles aaalysis by methods set forth in U.S . 
EPA 10/92 SAM with the modification that a separatory funnel cdmction is 
used to d u x  the turnaround time. The method biank with the QC 
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test sample must meet the following criteria: 

r X L  phthalates must be < 5.0 p g L .  . Other TCL analytes must be < the CRQL. . TICS must be < 10.0 p g L .  

A copy ofthe method blank data must be sent to the QA department along with the 
QC test sample results. The following criteria are used for test sample approval: 

TCL phthalatts must be < 5.0 pg/L. . Other TCL analytes must be < the CRQL. . TICS (those not present in the method blank and not known laboratory 
artif&s) must be < 10.0 p@. 

The laboratory perfbrms the pesucides analysis by U.S. EPA 10/92 SAM.The method 
blank: extracted dong with the QC test sample must meet the fbllowing criterion: 

. All TCL analytes must be < the CRQL. 

The following criterion is used for test sample approval: 

. All TCL analytes must be < the CRQL. 

The inorganic test sample is analyzed for alf U.S. EPA CLP metals analyses. Note that 
inorganic test samples do not have to be digested &re analysis, and the calibration 
blank analyzed befbre the test sample must not cantain any of the t a m  aualytes 
above the contract-required detection limit (CRDL). All metals must be < the CRDL and not 
greater than two times the calibration blank level (for an analyte detected above the insttument 
deteaion limit [IDL] in the calibration blank). 

As stated above, test d t s  are sent directly to the QA depammt. It is the responsibility 
of the Production Planmng and Control (PP&C) departmart coordinator to post the analytical 
queues once the data are approved by the analyst and turned in to the QA department. The QA 
departmest records the test outcome on a PC spreadsheet in the QA a h h k t d v e  office. 
Whcn all tests have been completed on a certain carbay, the QA coo-r communicates the 
d t s  by pbone within 24 hours to the warehouse. i 

If the ctiteria fbr all analytical tests are met, the test carbay status is I- to active. If 
thcse criteria arc exceeded, the supervisor of the Sample Corrtrol department is atacted and 
the m l e  test rescheduled using the second bottle with the same sample ID. If wntami- 
nation is am6med by analysis of the second bottle, the QA specialist d c s  that initial and 
retest data are comparable. If the data are comparable, the QA specialist rejects the test sample 
and quests  the watehouse supervisor to empty the carboy. The corrective action taken must 
be d o c u d  in tbe warehouse water purity system logbook. 
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6.4 SampleSaver Preparation 

A SampleSaver is a patented sample collection container provided as a service to customers 
who request that CompuChem suppIy bottles to the field. Otders are taken by a Customer 
Service department representative, who enters the orders into the LIMS. The LIMS then 
generates a worklist for each order. The Samplesaver worklist contahs the following informa- 
tion: 

address of the client 
type of SampleSaver to be sent 
spcciai instructions (e.g., use of COC form) 
method of shipment 
account number 
latest shipping date 
analysis codes for samples 
SampleSaver number assigned by the LIMS 

The SampleSaver number is pre-printed on an adhesive label which is attached to the sample 
container by Sample Control personnel. An information packet is included, and consists of the 
client i n f o d o n  s h e  instructions for using SampleSaver mataids (these vary accordmg to 
the type of SampleSaver that-is sent), sample collection procedures (sent with all types of 
SampleSavers), a COC record, COC seals, sample ID labels, and return address labeis. When 
soil samples are to be imported into the U.S . , the U.S . Depr&tmt of Agriculture (U.S .D.A.) 
requires that the sample contamers be labeied with "Restricted Entry" labels. CmpuChem 
encloses these labels and instructions for their use in SarnpleSavers sent outside the U.S. 
CompuChern has a U.S.D.A. permit to move 'imported soil samples. 

SampleSaver mniigurat~ons required by cIient. may include a preservative kit or laboratory 
pure water. Aqueous volatile trip blanks are p d  with HCl at thc time of bottle prepara- 
tion and before shipment b r n  the hbratory. If the client requests that thc COC record 
originates from CompuChem, a glassware release COC is used. The rnanwr of subcontract 
administration and wanhouse systems or designee signs and dates thc record, which initiates 
the COC process. The SampbSaver is sealed with COC tape. 

Whiie the protocol for sample collection is left to the discretion of the field sampling crew, 
for samples requiring compliance to the Florida Department of Envimnmental Reguhon 
samphng protocol, the use of blue ice for samphg pmemation is discouraged and is adequate 
only if the samples have been precooled with wet ice. In addition, Florida and New Jersey both 
require that fomd COC start when the precleaned sample containers are m h e d  to 
the field from the laboratory. Refer to Section 7.0 fbr additional sample custody 
requiremerrts. 

The configuration of a SampleSaver is dependent on the client's needs. Each 
avadable cun6guration has a code that is listed on the SampleSaver worklist. To make 
up these contigurations, the warehouse systems manager keeps on hand the n e c e s q  
glassware for SampleSavers. Maintaining this glassware stock requires that the warehouse 
maintain an adequate supply of predeancd and pftcertified glassware. 
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Sample collection volume requirements and guidelines are listed in Table 6-1. If 
samples are received by the labomtory with insufficient volume to allow the laboratory 
to adhere to method volume requirements, a laboratory policy is in place to address 
their processing of samples. We will contact our client, who has the option to cancel 
analyses or to instruct CompuChem to proceed with analysis using a reduced volume. 
For example, when oniy one liter W e  of aqueous sample is received and the method 
requires 1000 ml for sample preparation, 500 d are aliquoted for preparation and 500 
rnl are reserved as backup. This is done as a precaution in case of a laboratory 
accident during sample processing or the need to coslfirm a sample matrix effect 
through a repeat preparation and analysis. At the same time that the extraction volume 
is reduced for a low voiumc sample, the surrogate standard solution and final extract 
concemmtion volumes may be reduced propor t idy .  By doing so, elemtion of 
detection limits is avoided. However, in meeting spedc requireme& of the U.S. EPA 
CLP, an adjustment in final extract volume would not occur, thereby resulting in 
elevated detection limits. In handling limited volume samples, our clients' instructions 
will be followed in achieving the desired CRQLS. 
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Table 6-1. Requirements for Contamers, Preservation, Holding Times, and Recommended Sample 
Volumes per Clean Water Act, 40 CFR 136 (1 990), Federal Regrsfer 

* 

Parameter Preservation Holding Containers Volume 
Time" polyethytene (P) (ml) 
(days) gl=s (GI 

acidity cool, 4 O C  14 P or G 200 
alkalinity cool, 4 O C  14 P or G I00 
ammonia cool. 4 O C  28 P or G 500 
biochemical oxygen demand cool, 4 OC 2 P or G 1000 

bromide none required 28 P or G 200 
chemical oxygen demand cool, 4 "C 28 P or G 100 

add &SO, to pH < 2 
chloride none required 28 Por  G 100 
chlorine (total residual) none required OB P or G 500 
chromium VI cool, 4 O C  1 P or G 500 
coliform, fecal and total cool, 4 OC 6 hours P or G 200 

add0.008%Na$,O3 2 PorG 500 
color cool, 4 OC 
cyanide (total) cool, 4 OC 14'= PorG lo00 

add NaOH to pH > 12 
add 0.6 g ascorbic acidD 

cyanide amenable to cool, 4 O C  14C P or G 500 
chlorination (fret) add NaOH to pH > 12 

add 0.6 g ascorbic acidD 
fluoride none required 28 P 500 
gross alphatbeta HNO,topH<2 180 P or G 2000/100 
gamma HNO, to pH < 2 2000 

cool, 4 OC 
total rahum HNO, to pH < 2 180 P or G 4000 

cool, 4 OC 
radiological soils 4 "C 180 P or G 8 02 

A from time of sample collection 
Zero days implies that the sample must k analyzed immediately. 
reduced to 24 hours if sulfiide is present unless sulfide is removed before prtscrvation 
used only in thc presence of residual chlorine 
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Table 6- 1 vmmum). Requirements for Containers, Preservation, Holding Times, and Recommended 
Sample Voiumes per CIean Water Act, 40 CFR 136 (1990), Federal Repster 

A h m  time of sample collection 

Parameter Preservation Holding Containen Volume 
Tim& polyethylene (P) (ml) 
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hardness 

hydrogen ion (pH) 
Kjeldaht nitrogen 

m e r W  
metals (exapt Cr VI, Hg) 
nitrate 
nitrate-nitrite 

oil and grtase 

organic carbon (total) 

organic nitrogen (total) 

phenols (total) 

phosphorus (elemental) 
phosphorus (total) 

solids (total) 
solids (filterable) 
solids (non-filtcrabk) 
solids (settleable) 
silica 

conductance 
sulfate 
sulfide 

(days) dass (GI 

AddHNO,topH<2. P or G 

Por G 
PorG 

Por G 
P or G 
P or G 

P or G 
G 

P or G 

P or G 

G 

G 

P or G 
PorG 
Por G 
P or G 
P or G 
P or G 
P or G 
PorG 
P o r G  

180 250 

40 
1000 

500 
500 
100 

500 
lo00 

100 

500 

loo0 

500 

200 
100 
100 
200 
1000 
100 
250 
250 

Add $SO, to pH < 2. 
none required 
cool, 4 O C  

0 
28 

Add %SO, to pH < 2. 
Add HNO, to pH < 2. 
Add HNO, to pH < 2. 
cool, 4 O C  

oool,4 O C  

Add YSO, to pH < 2. 
coo& 4 O C  

Add $SO4 to pH < 2. 
cool, 4 O C  

Add HCL or &SO, 
topH<2. 
cool, 4 O C  

Add $SO4 to pH < 2. 
cool, 4 O C  

Add &SO4 to pH < 2. 
c d ,  4 O C  

cool, 4 O C  

Add %SO4 to pH < 2. 
cool, 4 O C  

cool 4 O C  

m l ,  4 O C  

cool, 4 O C  

cool, 4 OC 
00044 O C  

cool, 4 O C  

ml, 4 O C  

Add zinc acetate and 
NaOH to p1-i > 9 

28 
180 
2 

28 
28 

28 

28 

28 

2 

28 
7 
7 
7 
2 
28 
28 
28 
7 
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Table 6-1 cmmuw). Requirements for Containers, Preservation, Holding Times, and Ikammended 
Sample Volumes per Clean Water Act, 40 CFR 136 (1990), Federal Regster 

A h m  timc of sample colleaion 
If anoIda(auy1onitrile atc to be analyzed, prcstrve to pH of 4-5. 

used in the pnscnce of residual chlorine 
to compIett extraction/to complete analysis following extraction , 

if stored under inert, oxidant-frw conditions 

Parameter Preservation Holding Containers Volume 
Tim& po1yethylme (P) (mi) 
(days) elms ((3 
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&tc 
nufactants 
turbidity 
purgeable halocarbons 

purgeable aromatic 
hydrombons 

phenols 

benzidines 

phtbalate esters 

nitmamines 

polychlorinated biphenyls 
niuoaromatics and isophorone 

plynuclear aromabc 
hydrocarbons 
haloethers 

chlorinated hy-11s 
TCDD 

pesticides 

none required 
cool, 4 O C  
cool, 4 "C 
cool, 4 "C 
Add 0.008% Na$*O,D 
cool 4 OC 
Add 0.008% Na$20,,D 
HC1 to pH5 2.= 
cool, 4 "C 
Add 0.008% N%S203.D 
cool, 4 OC 
Add 0.008% Na$,O,.D 
cool, 4 "C 
Add 0.008% Na,S203? 
cool, 4 'C, dark 
Add 0.008% Na$,O,.D 
cool, 4 OC 
cool, 4 OC, dark 
Add 0.008% N%S*O,D 
cool, 4 OC 
Add 0.008% Na$,O,.D 
cool, 4 OC 
Add 0.008% N%S,O, 
COOL 4 OC 
cool, 4 OC 
Add 0.008% Na+?,20,.D 
cool, 4 OC, pH 5-9 

0 
2 
2 
14 

P or G 
P or G 
P or G 
G 

250 
250 
250 
80 

80 

250 

2000 

2000 

2000 

2000 
2000 

2000 

2000 

2000 
2000 

2000 

14 

7/40e 

7nw 

7/40E 

7/4W 

7/40e 
7/40e 

7/40e 

7/40E 

7/40e 
7/Me 

7/40g 

G 

P or G 

P or G 

P or G 

PorG 

PorG 
PorG 

P or G 

P or G 

PorG 
PorG 

P or G 
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Table 6-2. Requirements for Containers, PreservationA, Holding Times, and Recanmended 
Sample Volumes per U.S. EPA CLP SOW for Inorganics Analysis 3/90 and U.S. 
EPA CLP SOW for Organics Analysis 3/90 and EPA 10/92 SAM 

A Water samples only; prescmtion pcdormcd by sampler unmediately upon sample collection. SoiV 
sedrrncnt samples arc maintainui at 4 O C  until analysis. Dissolved metals samples are filtered on site 
by sampler More addition of preservative. 

can k combiacd into a one-liter bottle 
AU containers are one-litcr glass bottles or 8oz jars with Teflon-fined cap exapt aqueous volatilcs (6- 
TLSSL: 40-ml glass bottle with T&n-lined, sepnun-scaled lid), and soWsediment volatilcs (442 glass jar 
with Teflon-lined cap, G-TLC). 
from validated time of sample receipt (VTSR) 
to complete extmdon/to complete analysis following extraction 
Prtxm samples at time of collection Samp1cs should be stored in the dark until extriidon~~ysis. 
until analysis 

Hused only in the presence of residual chlorine 

Parameter 'Preservation Holding Containers Volume 
Ti@ polyethylene (P) (mu 
(days) glass (GI 
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MORGANICS: 

cyanide (total and amenable 
to chlorination) 

metals (except Hg) 
m e w  

ORGANICS: 

aqueous voiatiles 

soiYsedimcnt volatiles 

aqueous semivolatiles 

soiYsediment, semivolatiles 

aqueous ~ c i d e s / P C B s  

soillsediment -/PCBs 

cool, 4 O C  

Add NaOH to pH > 12, 
and 0.6 g ascohic acidn 
Add HNO, to pH < 2 
Add HNO, to pH < 2 

4 OC (i 2 
Add HCl to pH s 2. 

4 O C  (i 2 OCIf 

4 OC (* 2 OC)' 

4 O C  (f 2 OQF 

4 OC (i 2 OC)F 

4 OC (i 2 OC)? 

lo00 

5WB 
500" 

80 

4 oz 

2000 

8 oz 

2000 

8 oz 

12 

180 
26 

l o o  

10 

5/40 

10/40e 

5/40e 

5/40e 

P or G 

P or G 
P or G 

G-TLSSLc 

G-TLC 

Gc 

Gc 

Gc 

Gc 
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Table 6-3. Requirements for Containers, Preservation, Holding Times, and Recammended 
Sample Volumes for Organxcs per Test M e t h h  for Evaluating Solid Waste 
PhysicaVChernical Methods SW-846 (U.S. EPA, third edition) 

A from time of sample cotIection 
For volatile liquid samples, glass (G) 40-mI bottles with Teflon-lined sqmm-scaled lids arc used. For 
volatile solids or wastes, glass (G) 4 4 2  jar with Teflon-lined caps are used. For cxaactable liquid 
and solid samples, glass (G) one-liter bottles or 842  jars with Teflon-lined caps an used. 
If using the prcscnative kit provided by CompuChem, use 10- 12 drops of 30% HCI solution. If 
residual chforine is prcscnt, collect sample in a 442 soit VOA container that has becn prepmewed with 
four drops of 10% sodium thiondhte. Intermediate vcsscl may not be used. Add sample to vial with 
N%S,O,. FiIi one half to one third full, add acid. complete filling one vial. Ifacroltinlaqionitrilc 
a n  to be anal- presente to pH of 4-5. 
F residual chlorine present, add 1 ml of 10% sodium thiodfate per litcr. 

Parameter Preservation Holding Contriaerfl Volume 
Time polyethylene (P) 
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VOLATILE ORGANICS: 
liquids (8010,8020,8240) 

soil/stdimenWsludge 
(8010,8020,8240) 
concenfratodwastes 

EXTRACTABLE ORGANICS: 
liquds 
(8080,8140,8150,8270,8280) 
extractable soiYsedimenWsludges 
c o n c e ~  wastes 

METALS: (Except Cr VI and Hg) 
total moverable 

~ssolvcd 

suspended (TBD) 

total 

CHROMIUMVI 

MERCURY 

DISSOLVED 

ml, 4 OC 
Add four drops of 
concentrated HCLC 
cool, 4 

none 

cool, 4 OCD 

cool, 4 O C  
none 

Add HNO, to pH < 2. 

Filter on site and add 
HNO, to pH < 2. 
Filter on nte. 

AddHNO,topH<2. 

cool, 4 OC 

Add HNO, to pH c 2. 

Filter and add HNO, to 
pH < 2. 

(days) g h s  (GI 

14 

14 

14 

7/40 

14/40 

G (40-ml) 

G (4-02) 

G (4-02 or 8-02) 

G (I-iiter) amkr 

G (8-02) 

80 ml 

4 or 

4 oz 

2000 ml 

8 oz 
8 oz 

500/200 
wg 

500/200 
Wl3 
500/200 
W g  

500/200 
Wg 

500/200 
d g  

500/200 
Wg 

500/200 
d g  

14/40 

180 

180 

180 

180 

1 

28 

28 

G (8-02) 

P or G 

PorG 

PorG 

P or G 

P or G 

P or G 

P or G 
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Table 6-4. Minimal Volume Requirements for Full U.S. EPA CLP or Appendix IX 

A This is additional volume needed for sample designated Use QC. Add this to volumes specified in column 
on the I& 
This does not apply to U.S. EPA 10/92 SAM (low concentration) since no laboratory spikes or duplicates 
requid 
Sufficient volumc already in ori@ sample's fow-ozu1a jar, additional volume not needed. 
Will need an additional liter if both dissolved and total an rcquircd. 

Analysis Soils Soil QC Waters W a t e ~  QCkB 

6.5 Preparation and Shipping of Preservative Kits 

Preservative kits are prepared and sent with SampieSavers whenever the type of analysis 
requested by a customer requim the addition of specified presemativts to tbe w U d  sample. 
The Samplesaver wde that appears on the LIMS worksheet determines the configuration of the 
presedves to be shpped in the kit, A presmatve kit c4ntains: 

Volatiles 

= fourounce wide mouth glass jars (Aiipak #2043 with a #52 12 green 
phenolic Teflon-lined cap) of 30% nitric ad, 30% subric acid, 30% 
hydrochloric acid, 10N sodium hydroxide soiution, andfor 2N zinc acetate 
(Baker htn-analyze Trace Metal Grade Reagent) 

4*z x 1 C 

4 4 2 x 2  
OR 
8 4 3 ~  x 1 

NA 

1 

a 25-30 jumbo transfer pipets (Fisher Scientific # 13678-8) 

. pH papcr kuzister (Hydrion jumbo vials, wide range #4800) 

40-ml x 3 

I L S V x 2  

1LP/PCBx2 
1 ~ ~ e t R f g x l ~  
1 ~ C N x 1 ~  

1 L x 2  

Semivolafiles, pesticides/ 

instructions h r  the proper use of preservatives 

. 
40-d  x 2 

I L SVx2 

1LPiPCBx2 
lLMetRIgxlD 
l L ( J N x l D  

1 L x 3  

4 4 2  x 2 
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PCBs, metals, mercury, 
cyanide, phenols, dry might 

Wet chemistry 
(Appendix IX sulfides) 

OR 
8oz x 1 

NA 

I 
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Each jar of preservative is prepared in the Inorganics Sample Prepwon Laboratory 
and labeled with the reagent lot number, preparation date, and expiration date (one 
year). The jars are sent to the off-site warehouse where lot numbers are recorded in a 
logbook. There the jars are sealed with Teflon tape and p l a d  into plastic bags. The 
jars are then placed into tin cans and packed with venniculitc, sealed, labeled, and 
stored in the warehouse chemical cabinet. The chemicals are pulled as needed for 
distribution into preservative kits. 
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7.0 S m ~ l e  and Hardco~v Data Custody and Control. 

For a sample or for hardcopy data generated from analyzing a sample to be handled according to 
legal COC requirements, it must be: 

in the physical possession of an authorized field or laboratory staff member, or authorized 
transferee, or 

m after physical possession of an authorized staff member, in the staff member's view, or . secured (after physical possession) to prcvcnt tampcrin& or 
m placed in a designated secure area with restricted access. 

Any change of possession or custody is docwncnted on a COC form (Figure 7-l), and must 
include the names of individuals re+* receiving the sample or data. Because 
individuals use their initials, thc Technical Communications deparbnest maintains a list of 
sipatures that includes the initiais, full names, and employee W c a t i o n  numbers of all 
individuaIs signing COCs. Full signatures are required for all work p e r f b d  fbr the New Jersey 
Department of Envin>nmental Protection and Energy (NJDEPE). The date and time of fxansfer is 
also noted. Any co&m to COC i n f b d o n  are made by drawing a slagle horizontal line 
through the mcomct eatry, and printing the corm$ entry adjacent to the on@ enby. All 
c o d o m  arc initialled aud dated. 
Depmchg on clicst and reguhory rqtkncnts, sample COC may bcgm when pre~leaned 

sample coataintrs are sent from the laboratory to the field, wben the sample containers are filled in 
the field and I d  into the shippiug coolers, or when samples arrive at the laboratory. The 
NJDEPE and the Florida Deparhncst of EnvinwmtotaI Regdabon require tbat we initiate COC at 
the bratory  when ioadq pn-cleaned empty sample collection containas into SampieSavers 
before shipping them to the field (see also Section 6). The warehouse shipping aad receiving clerk 
is rtsponsible fix initiating the COC in these cases. 

When sample COC is initiated in the field by a CompuChcm client, the person responsible for 
rnitiabng COC in the laboratory is the receiving clerk. The receiving clerk signs and dates the 
COC fom. The samples are then assigned unique, sequdal  six-digit idmti6cation numbers by 
?he LIMS (as described in Section 7.2.2). 

Oncc the receiving clerk has logged in and documented the receipt of the sample, the sample is 
re- to tbc sample custodian on duty. Tbe sample custodians and the supervisor of the 
Sample Control department have keys that unlock the sample storage coolers. Sampies are filed in 
walk-in coolers until laboratory staBrequest specific samples by completing intend COC forms 
or batch sheets (Figurc 7-2). The internat COCs are completed the same way, and the sample 
custodianm~thesamplestothelaboratorystaffmember. TheintcmalCOCfbrmisused 
to documcat thc sample's movement ftom thc custodian to the analyst to final disposition. 

The sampie custodian is responsible h r  purging raw samples fram cold storage at thc 
prescribed time. Unused raw samples are stored in a camoiled tqmahm environment for 60 
days after data submission to the client. NJDEPE samples are stored for one year. Sampie report 
dates are d o h  in the LIMS. Sample labels are wlor coded and placed in the cooler by date 
of receipt, allowing bottles to be easily retrievable from the storage unit helves. once segregated 
by the sample custodtan, the hazardous waste technician completes the preparation for discarding 
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the identified samples for hazardous waste wsal. 
Each laboratory area has its omr planner from the Production Plarming and Control (PP&C) 

department. Daily worklists are generated from the LlMS to assist PP&C M i n  scheduling 
samples fix p r e p d o n  or analysis. The planner prioritizes a d  batches samples accordmg to 
thev holding times or due date. The person who preparcs or analyzes tbe sample accepts 
possession of the sample. Samples are transferred by cart, under COC, h m  the walk-in cooler to 
the laboratory area in which the samples are needed. (Samples that must be preserved by 
figeration do not runah wmfrigmtd for more than two hounr.)Sosnc methods require that 
samples be processed at rom temperature; this may require that samples be uurefiigerated for 
more than two hours. When the samples have been d y d ,  the udracts (fbr cxmcmble portions 
of the sample) are kept in a locked fkm (if r e q d )  under cusiody of tbe sample custodian on 
duty. 

The L M S  schedules b e  appropriate analyses for samples and autamtically tracks the 
progress of samples h g h  the laboratory, The custody of  a sample may be dctcrmined at any 
timebyrcvi~~scheckrliagdetailswithintheLIMS.S~andempfoyeeIDnumhon 
the internal COCs, sample prepdm and analytical wobkets, a d  sapmce runlw art used 
as a paper trail to document the physical tramfir of thc samples, and to doament exactly who 
handled tbe samples at each stage ofprocessing. 

Thcintegrityofthesamples inthelaboratoryisassurad bythe bddingsecurity, whichis 
controllodbyanelectroniccardeobysygtcm. T k ~ d o o w a d t h e d o o r s o f  restricted 
access interior areas are cquippcd with card readers. Each canpuCkm employee has an eatry 
carol with a photo ID that must be visibly displayed on their chhing. An anployee's entq card is 
coded to allow acccs d y  to tfiost a m  that Wsbt needs to enter to do hidher job. The card 
e n t r y s y s t c m ~ g c a e r a t e s a ~ o f t h c ~ o r ~ m o v e m e n t s , o f c v e r y  
employee thmtlw tbe b u i l b .  

Hafdcapynportsaresbredandmunktdto mainGrin strict ikmnmt ccmtml. The document 
~ I c l e r l c ~ a n i n ~ o f a l l ~ d a t a s t o r e d  Hdcqydataaretited 
acc~rc&ng to case and sample delivcry group (SDG) number. 'Ihe data are stored both at an off- 
site warehouse and in the laboratory in a suauai area aceej~iblc by a d m i k d  entry only. The 
document c a d  cld is +ble fix praperly storiag data in both locaths. If hardcopy data 
m u s t b c r a n o v e d ~ ~ f o r a u d i t s a r d a t a i a q u i r i e s , C o m p u C h e m u s e s ~ d o c u m e n t  
control procedurestoensurc thatthebardcopydataiscodyremoved fiwnandreturncdto 
mragt. 

Electronic Data Custody md Control 

The ' "  a d  mipicomputer systems at CompuChan art sawed by using assigned l o g a  
accmmtsandhdividual~rds .  TheSystansandLabosatoryAutoanatian&prtmatassi~ 
and approves log- accounts ance the user has completed a computer access fbnn that has been 
sigaedbytheuser'sdepartment~. P ~ S e x p i n a n d m u s t b e e h a n g e d e ~ y 3 0 d a y s ;  
thcycanwtbcrarscdforoncycarafter~cxpirt. 

Menu options areavailabIetoauthorizcdusers only, andarcoaatrollcdby software that uses 
local athibum. Thcst local attributes are creatad and . . dbythccomputeroptratioas 
aualyst. Users m allowed access only to those portions of the systans that are necessary for them 
todotbeirjobs. Eachuserisddbdtoccltainmenusaadopti~~~throughhis/hcrlog~ 
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acamt, and only authorized staff have editing capabilities. 
The entire LlMS is shadowed on a second, identical mai&ame computer, and the power to the 

computer systcm is linkcd to an uninterrupted power supply. All data sent h g h  the madhme 
and minicomputers are backed up incrementally each day. Additional weekly, monthly, and ycz~ly 
backup and archiving procedures are performed in w m p h c e  with the Opcratrm System SOPs. 
Tapes are stored in a restricted, secured area within the f id ty .  Access to the storage area is 
limited to System and Laboratory Automation staff, Fadtics dcpartmcnt &, and 
laborabry managas. The storage area is a i r a d i t i d  and kept free of debris. Tapes are 
rrtaincd for at least five yean, unless clients spedically request a longer or shorter retmtion 
period. 

Controlling software and hardwarc means testing and validating it before using it in production. 
These tcsts are p l d  and executed following SOPs. These SOPs describe documentation 
pmccdwes that we use and records that we maintain on aewly developed and revised software. A 
testsetof~withmanuallycalcuhtedorpreviouslyvalidatedd, is usedtovenfyperfor- 
manceoftbtoeworrevisedsoftwaremtineorhardware~on. TbeSptcmandT.,a& 
ratory Automation department manager must approve the evaluated test d t s  More releasing the 
product. Bachrp copies of old s o h  versions are retained for 90 days befbre bemg removed 
f h m  the system. The Systans and taboratory Autamatian uses a software package 
that automatically controk and structurts softwart mahamct, develop- and production. 
Tbe program logs all adous into an audit trail databast. 

Nume~lus forms, worksheets, and sequence d o g s  are gcoerated h the computer systems 
and include analytical work&eets and the sample rccofd. Individual laboratory nun-analytical 
SOPs cuntain examples of these forms with ~ 0 0 s  for c o m p l ~  than. Analytical results 
are reported on Certain form templates either through direct eicamic transfer from the bstmment, 
indinct t m d k  via a local area neework (LAN) Linked to tbe iPsbument. or thrwgh manual data 
entry. All thrct mechanisms have speci6c security and QC firrhrns that are described in detail in 
the PP&C and Systems and Laboratory Automation dep- SOPs. Some data are reported 
e l d c a l l y  to clients using computer diskcttcs. 
Tbe case auditor in the Report Preparation fblllows a checklist to venfy that each 

case is cosnpk. Thc &&list requires that the cast auditor vcrifL that a diskette has been 
produced (when required), that a copy has been made for lang-mn archival, and that the hardcopy 
and diskcttc data arc identical. For certain clients, a second diskette is productd, which is in a 
format compatible with Contract Compliance Screening (CCS) software, an automated diskette 
data didation program used by these clients. CompuChem also uses a CCS SO- routine for 
both organics a d  inorganics U.S. EPA CLP diskcttc data validation bcfbrc releasing either the 
~ o r t l ~ c d a t a .  

7.2 Loggiug in Samples - 
The fb11owing steps an completed fbr all samples as they are received by CompuChem. 
If a sample q u k s  special handling upon receipt, the manager of PP&C is consulted for 
instnrctions on properly handling and documenting the sample. A letttr of receipt (LOR) 
aad completed COC f o m  are sent to aI1 clients 24-48 h a&r the sample is received 
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at CompuCh.  
Befbre opening and while inspecting each sample, employees wear pmtdve  clothrng 

(laboratory coats, safety glasses, and glow). These items are wom at all times when 
worbng in d&cd arcas. Once tho radiological survey is completed, 
containersarenceivedintothe~ty. Eachsamplecontainerisrnspcctedbefortitis 
apatcdtomakcsunthatitbasnotbcendamagcdoropensddunngshiprnent. Any 
padlocks, sealmg tape, or custody seals on the samples arc ~nspected to make sure that 
they are intact, and any obscmtiolls are rccordcd on the COC knn. If the custody seals, 
tapes, or padloch are brakes the commercial clieat is cantactcd through C m  
Sewice or the Sample Msnaganest O5ce fbr EPA samples fbr permission to 
c a l t i n u e p ~ .  

EachconfainerisopeneduadtrtbtfirmehoodintheSample~ldepartmcntaad 
checked for breakage. V i  containing samples to be analyzed br volatile compouads are 
checked to cnsurc that &ere is no hdspacc or air bubbles Sample ickntification inhrmation 
onthcMesiscampandtatheTraf€ic Reports(TRs),packinglists,aadCOCfonnincluded 
inthtcontainer. A n y ~ c s a r e a o t e d a n t h e C O C ~ b y t k ~ v i a g c l e r k .  The 
Customer S e r v i c e ~ n o t i f i e s  camnerd cllmts (mEPA)  ifthere arediscrepan- 
cies, and tbe supentisor ofthc Sample Control department notifies the SMO for discrepan- 
cies with EPA samples. 

Sample Cantrol dqmdmat personael accept custady of samples by signing and datrng 
the COC fonn. Incomiq EPA samples an checked against tht Sample Management 
Of6ct (SMO) receipt s&dde. Depading on whctkr the client is the U.S. EPA or a 
conmzercial eatity, sampks arc logged onto an EPA Receiving Log Sheet or a Comrncr- 
cia1 Recciviag Log Shect. The fbllcwng items, where applicable, are noted on the sheet: 

m cascrmmbrr . .  matrix 
* CampuChem ID number (CC#) tcmperatute 
II client name or order number aualysiscodcs 
m field ID (sample ID) volumemxivcd 

~ v i n g Q t e ~ )  pH (ino@cs only)* 
sampling (SD) SampleSaver number 

m residual chloriuc and sulfide chcck 
(@ only) 

T b e c o o d i t i o n o f t b e ~ ~ ( ~ ~ i a ~ o r w b e t b e r t h c ~ ~ ~ l i n g p a c k s a r c  
solid) is EkrcLad and the tempemhue of a rcpmenhtivc sampb (liquid samples only) is 
a s x h d  by wrapping a tanpemture strip d tbc outside of the container. The 
tanpcraftrrt is fccordcd on thc Sample Rccord and on tbe Receiving Log Sheet. Residd 
chlorine aad SUE& test strips are used for cyanide samples; d t s  arc indicated on the 
Receiving Log S k .  Wbm it is apparent through thest checks that a sample was not 
properly preserved, the client is notified and a standard QA Notice is completed and placed 
in tbt sample file. 
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On each EPA COC, TR, and commercial client COC that is complete and correct, the 
stamnent "Received in Good Condition" is written or stamped, initialled, and dated by the 
receiving clerk. T ~ L S  statement indicates that thc sample or group of samples were re- 
ceived idact with correct sample iags or custody seais (if applicable), pH (applicable to 
inorgamc samples), and CO- -on. It dots however, mean that the 
sample tempcrahrrc fell within the r e c o d  range 4OC k 2OC; EPA samples are 
commonly received at temperatures above that range. The kmpahre is noted on the 
sample log sheet a d  on the sample record or gray endope (fbr EPA samples). 

Each log sheet and COC is reviewed by the Sample Control dejmtment supervisor who 
ensurts that all infomation is properly documented. Each is stamped as having been 
reviewed, initded, and dated. 

Conmuter ton-in Procedures 
EPA sample accosud intbnnatiion is entered by the EPA Project Manager or designee into 
the markcmg portion of the LIMS to gentrate order a d  ruluisitiw numbers and to assign 
analysis &. Analysis codes comespond to the proceQre qd by the dent, 
inc lude theQCrequ inment s , aodde f ine the~y t id~ tha tmus tbe~dto  
~metbodrequircmcnts.  AnEPAS~Logisa i socomple tedtodocumcnt  
order entry. Order and requisition numbers with analysis codts fbr alI other samples are 
provided to receiving ptrsonnel by a Customr Service dqmhent account representative 
aftw the Receiving L,og Sheet is reviewed and the sample in fbdm is entered into the 
ms for tracking. 

As i n f o d o n  fbr each sample is received into thc LIMS, a CompuChem number 
(CCN)isgeamatd. ACCNisaunique,sixdgtt)aboratoryideatikr. Itisackdtothe 
accessioning log sheet and to the COC (adjacent to the awockkd fieid ID number when 
possible). Sample labels umbhhg the CCN are garerated h the LXMS in 
nunmericalsequcmc. E a c h ~ l e i s ~ e d b y ~ i n g t h e b o t t l t w i t h i t s u n i q u e  
computcr-gmmted lalscJ, leaving as much ofthc field hbel exposed as possible. The 
sample labls an coloraded, and colors are robred every two weeks by the supervisor of 
the Sample Control dejmnmt or designee. Rotatrng tire colored labels helps sample 
custodians to locatt and purge sample both,  c3drads, or digestam after thc requed 
sto- period bas passed, 

Once labeled, samples arc transfirred to the locked walk-in cooler. Samples to be 
analyzed for exmaable components and inorganics are stored separately h m  samples to 
be analyzed for purgeable compouents. Standards are stored in scparatt refiigmtd units 
in the analytical Laboratories. 

Wor&heets usad fbr sample analysis are generated firm the LIMS for EPA organics 
adyscs  and for commercial clients. Worksbeccs for QC samples art as0 g u m a d  
from the LIMS, but are printed an green paper. File Qlders are us4 to assemble field and 
QC sample information for report preparation. Green folders identrfL QC samples. 
Every folder contains a sample record geaeratcd when a sample is logged in and is used 
to document completion of each step of the dy t i ca l  requirancnts. EPA sample file 
foiders contain the Sample Record, and a gray envelope contains all i n f o d o n  for the 
case including the yeHm copy of thc Organic Trafiic Report (OTR), a copy of the COC, 
an oripal air bill, a copy of the sample log sheet, a copy of the EPA Scheduling Log, 
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custody tags if received, and a gray envelope contents sheet, The white copy of the 0TR 
is returned with the cover sheet to the EPA SMO. Commercial sample fie folders contain 
a Sampie Record, a customer sample order h f b d o n  sheet, and a copy of the COC 
record. 

iimwbwk 
Samples arc o c c a s i d y  d v e d  frwn the EPA that shauld have been smt to another 
labcmtory. Thc proeedun fbr bransfemng such samples consists of four steps. 

1. A CompuChan COC fonn is filled out using the idomation from the sample tags. 

2. C u s t o d y i s ~ t o t t a c ~ c t  b y s i g n i u g i u u i d a t q t h e " ~  . . 
by" 

secticm of* COC fbnn. 

3. A copy of the COC f k n  is maintained h r  the mrd, The original and all papwork 
receivcdwithtksamples aresenttotbedesignatcdlaboratory. 

Dt of Samles Hand-Dclivcnd after Busintss Hourg 
When samples arc M d c l i d  after b h  h im,  the date of sample receipt is 
rccdcd on the COC form. The sample's cadition, the date, and thc time of receipt are 
recordadmtbe0rganicsand~csTRs. Thenotatiaa"HD"(HaadDcliverad)is 
madeontbeCOChontbcTRs. Thedateofthefollowingcaendarday isreoofiledon 
thtCOCfbmw&nthcsamplcisioggcdin. SamplesarercccivedintotbeLIMSusing 
the date the sample log+ date. 

Samule Pnxxssina after Rccci@ 
Figure 7-3 depicts basdim -on of data flow fhm sample receipt to release of the 
final report to thc client. 
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Figure 7-2. internal COC Fonn 

COMPUCHEM ENVIRONMENTAL COWOMTION 

Internal Chain-of-Custody 

Laboratory: - Requested By: 

Samples For: 1 2 3 
(circle one) 

Time Requested: 

Date Requested: 

Check Whert Applicable: 

EP* - Water 

Commercial Soil 

CompuChem#'r Bottle Containus CampuChem#'s Bottle Containers 

RELINQUISHED BY: RECEIVED BY: 
RELINQUISHED BY: - RECEMD BY: 
REUNQUtSHEt) BY: - RECEIVED BY: 

COMMENTS 

pp-- 
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hmments must be calibrated and rdb ra t ed  at regular intervals as specifmi by the 
applicable method, and consistent with the manuf5cttmr's recl#nmcndations. The nature and 
fkpeucy of such checks are specified in the analytical SOPS describing the i,mmrmtal 
analyses performed at CompuChern. Specific method calibration requirements are foilowed if 
more stringent than those Iisted here. The laboratory maintains records of all calibrations, 
db ra t ions ,  and in-serviffi checks of imtnmmts. All calibrations are traceable to primary 
s t ,  of measument. Where the concept of traceability of measurement to primary 
standands is not applicable, the laboratory provides sat~~fkctory evidence of correlation or 
accumy of test results. Tables 8-1 through 8-13 list method-specific initial and continuing 
calibration requirements for all laboratories. 

In the GCIMS Laboratory, the initial sod continuing calibration data are stored on the 
instrument computer and are also accessible through the maintiame computer network. For 
methods published by the U.S. EPA CLP and in Test Methodr for Ewllulting Solid Wate: 
PhysicaUChemiccll Methods SW846, the response hctors from the calibrations are t r a r d d  
autmwhcally across the network, and downloaded onto the method-required fbm. For non- 
CLP methods, hicop ie s  generated at the hstnunent art included in the data report if re- 
q u d  by the client. 

All GCMS calibration standard data include a sunnnary of: (1) the variation (expressed as 
YORSD) of the respoase factors from each compound at each standard level in the initial 
calibration (muitipoint), and (2) the variation (expressed as %D) in the multipoint compared 
with the response factor from the continuing calibration standard. 

The hardwatt tuning and calibration of the immmmb are documented in the bstmment 
runlogs kcpt at the bench. If an htmnent Eails tuning or calibration c r i e  hardware 
adjustments or other appropriate maintenance are pcrhnned and documented, and the analyst 
repeats the tuning and calibration attempt. Mass assignment is adjusted on GCMS instru- 
ments using FC43 only as needed when tune or n u s  calibration criteria cannot be met suc- 
cessfully. The G U M S  volatile tuning compound, 4-bromofluorobcareae (BFB), or the 
stmivolatile tuning compound, decafluorotriphenylphosphine (DFTPP), precedes the analytical 
sequence. These activities, if successll, are noted in the d o g  and sample analyses may 
p d .  If not, corrective action may include a d d i t i d  maintenance by the full-time dedicated 
instnunentaton staff, as described in Section 10.0. 

Measurement devices, such as b h c a  and thermometers, are calibrated against NIST- or 
EPA+xbfied sources. A d c a t e  of the calibration is maintained with the laboratory 
manager and with QA records. All balances are calibrated daily or with each use using certi- 
fied Class-S weights, and quarterly by the balance vendor as part of tbe h c c  contract, All 
themometm arc tractable to either the Standards Laboratory's N I S T d c d  b m m e t c r  or 
to the certikate of NIST traceability supplied by the vendor. In-house calibration records are 
maintabed by the senior standards chemist. This mual calibration verification is described in 
p a k r  detail in the QA SOP manual. pH meters are calibrated daily or before bmg used with 
three certified bu&r solutions ranging betwtcn 2.0 and 10.0 pH units. Tht range will bracket 
the test measurement target. The meter is set to a pH 7.0 buffer and calibrated with pH 2.0, 
4.0, and 10.0. Acceptance criteria for the three certified buffer solutions is M.05 pH units. 
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Table 8- 1 .  Initial Calibration Procedures for Analytical Equipment in the GCMS Laboratory 

Page 8-2 CompuChem Quality Assurance Plan 

% RSD <J5% for all target 
CR: acid 50-150 

8270 

SW-846 
8240 

U P  3/90 
VOA 

onall2 hr 

o d l 2  hr 

Table 
8.5 

scc 
Table 
8.2 

see 
Table 
8.3 

5 

5 

a 20-160 pgL 

WhenCCfails 
at 20-200 Clgn 

COCIU@! arc added at Y1- half 
m e 0 1 1  

WhenCCfails 
10-200 )rgh 

(with each d u t i n g  
xylenc and dichloro. 
cthcne isomer at 
equal concamtion) 

YkRSD < 30% (Appendix 3) 
for calibration check 
C Q ~  (ccc); . . 
--IPrtspo= 
f&or 0 = 0.050 for 
systrm pclrolmamx chcdr 

(SPcC) 

Y i  <30% for CCC 
(Appendus 4) minimum 
average RF - 0.300 for 
SPCC; 0.250 for bmmofom 

Y i  5 20.5 for most 
cotngmds; minimum RF 
spcci6ed (Appendix 5) 
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Table 8-1 (-1. Initial Calibration Procedures for Analytical Equipment in the GCMS 
Laboratory 

Table 8-2. Bromofluorobenzene (BFB) Key Ions and Abundance Criteria for Methods 624 
and 8240 

must be mcr. (Appendix 5) 

I M a s  Iam Abundance Criteria 

50 15.0 - 40.0 % of the base peak 
75 30.0 - 50.0 % of the base peak 
95 base pcak, 1W/o reMw abslndancc 
% S.0 - 9,O % of the basc peak 
173 c 2.0 % of mass 174 
174 > 50.0 %of the basc peak 
175 5.0-9.0%0fmasd 174 
1 76 > 95.0 %but less than 101.0 %of mass 174 
177 5.0 - 9.0 %of  mas^ 176 

low conen- 
tration SV 

CompuChem Quality Assurance Plan Page 8-3 

Table 
8-4 

5-80 pg/L or 20-120 
@(mmpod 
W c )  

and minimum RF criteria 
mustkmet(Ap-6) 
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Table 8-3. Bromofluorobenzene (BFB) Key Ions and Abundance Criteria for CLP 3/90 SOW 
and 10192 SAM 

5.0 - 9.W of- 95 
< 2.0% of mass 174 
50.0 - 120.0 $6 of mass 95 

* All ion abundances must be normalized to mlz 95, the naminal basc peak, even though the ion abundanas 
of d z  174 may be up to 120??' that of mlz 95. 

Table 8-4. DFTPP Key Ions and Abundance Criteria for CLP 3/90 SOW and 10/92 SAM 

25.0 - 75.0% 198 
< 1.0% of mass 198 
bascpeak,1009Crelativcabundancc* 
5.0 - 9.Wo of mass 198 
10.0 - 30.m of- 198 
> 0.75% d mass 198 

All ion Pbundvwzs must be normahd to m/z 198, the nominal basc peak even t h g h  the ion abrmdanccs 
of m/z 442 may be up to 110% that of m/z 198. 

Page 84 CompuChem Quality Assurance Plan 



Section No. 8.0 
Revision No. 5 
Date: Apn't 1,1994 

Table 8-5. D m P  Key Ions and Abundance Criteria for Methods 625 and 8270 

Masa Ion Abundance Criteria 

5 1 30.0 - 60.W of  mas^ 198 
68 < 2.00/0 of mass 69 
69 Present 
70 < 2.W of mass 69 
127 40.0 - 60.W 198 
197 < 1.0.!0 of mass 198 
198 base peak, 100% relative ab- 
199 5.0 - 9.00! of 198 
275 10.0 - 30.0% of mass 198 
365 > 1.W? of mass 198 
44 1 present but < mass 443 
442 > 40.0% of mass 198 
443 17.0 -23.00?ofmass442 
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Table 8-6. Continuing Calibration Procedures for Analytical Equipment in the GCMS Lab. 

1 
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Readyze. Re-nm a new 

continuing calibration (CC) 

If CC fails reinject appropriate 

initial calibration, 

8270 

CLP 3/90 
VOA 

CLP3/90 
SV 

10192 
SAM 
LCVOA 

10192 SAW.: 
LC SV 

CL: 50 &L 

o n d l 2  hr 
CL 50&L 

o d l 2  hr 
CL 50pg.L 

o d l 2  hr 
CL. 20 pg/L 

o d l 2  hr 
CL: 
Kames: 25 pgL 
All others: 5 p a  

o d l 2  hr 
CL; 20 pg/L 

(Appcndur 4) 
MhimumRF50.300 
for SPCC (0.250 for 
bromfonn) 

OloD < 25% for CCC 
(we31 
for all target compounds, 
Minimum RF = 0.050 
for SPCC 

%D < or = 25% for 
most compounds 
( A P P c ~ ~  5) 

(Appendut 5) 
All maximum %D and 
minimum RRF criteria 
must be ma. 

O/d) C or = 25% for 
most compounds. 

( A m  6) 
All maximum %D and 
minimum RRF cntena 
must be met. 

Accu-standard 
prepartd 
interm& 

Supcico 
Accu-standard 
prepared 
internally 

Restek 

Rtstek 

Rcstdr 

Rtsttlr 

Re-tune, check purge flow, 
change trap. Reanalyze. If 
CC fails, rerun initial 
calibration 

RemeandmunifCCfails, 
then rerun initial calibration. 

Rc-tune, check purge flow, 
change trap. Re-. If 
CC fails, rerun initial 
calibration, 

Re-tunc. Reanalyze. If CC 
Ms, rwun initial calibration. 

~ c ~ p u r k t f k ) w ,  
change trap. Rc-adyze. If 
If CC fails, rerun initial 
&%ration 

Re-tunc and n-analyz. If CC 
rerun initial calibration. 
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Appendix #I: Method 624 

chloromeihme 
bromomcthane 
chloroethanc 
methyiene chloride 
1 , 1 -dichloroethene 
1, l-dichloroethane 
1,2dichlomthene (total) 
chloroform 
1,2-dichlomcthime 
l,l,l-uichloroetbne 
carbon tetrachloride 
bromodichlommcthane 
1,2dichloropmpane 
trans-l,3-dichloro~nc 
trichlomthenc 
chlo~'bromom&me 
1,1,2-trichloroethane 
be- 
cis-l,3dkM0- 
2chlorocthy1 vinyl ether 
bmmofoxm 
~ h I 0 ~  
1 , 1 , 2 , 2 - t e t r a c h l o ~  
toluene 
chlorohzcm 
ethyibewnc 

Appendix #2: Method 625 

Exce~tfoas to criteria set forth in GCMS Method 625 calibratioa table: 

The following four compounds need not meet < 20% D (diff- bawem computed and expeed recoveries) 
in the conriming calibration (12-hour check standard): 
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Appendix #3: Method 8270 

The following compounds must meet a maximum of 30% RSD in the initial calibration and a maximum of 25% 
difference in the continuing calibration (12-hour check standard): 

1,4-dichforabe~ 
phenol 
2-nitrophenol 
2,4-dichIoropburoi 
hexachlorobutadicw 
P<hloro-M-1 
2,4,6-trichlorophaaol 

N-nitrosodiphcnylaminc 
pcntachlorophcnol 
fluoroanthmc 
Di-Noctyl phthalatt 
benzo(a)pyn= 

6 
The following cornpun& must bave a minimu average relative response factor d 0.050 in the initial calr'bration and 
a minimum relative response factor of 0.050 in the contiming calibration (12-hour cbcck stadad): 

Appendix #4: Method 8240 

-4 
The followinn corn- must mcct a maximum of 30% RSD in the initial calibration and a maximum of 25% 
~ e m u x  in-& Continuing calibration (12-ho~r check standard): 

vinyl chloride 
1,l-dichlorocthcnt 
chloroform 

c a  
The foiiowing c o w  must have a minimum amrage rcla!ivc mponse factor of 0.300 in the initial calibmtion and 
a minimum nlative response fador of 0.300 in the initial calibration and a minimum relative rcqmnsc factor af0.300 
(0.250 for bromoform) in tk continuing calibration (12-hour check standard): 

1, 1 dichloroahane 
bmmo form 
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Appendix #5: Table 8 - l k  Relative Response Factor Criteria for Initial and Continuing Calibration 
of Volatile Organic Compounds (CLP 3/90, Volatile Organics) 

Because woxmance data indicate erratic and poor linearity, the following compounds have no majcimum Y S D  or 
maximum %D criteria Hwvcvcr, tfiesc compounds must meet a minimum RRF criterion of 0.010: 

awtom 1,2dichloropropanc 
2-butanone 2-Writ 
carbon W d e  methylmt chloride 
cbloroethanc 4-methyl-2-pentanone 
chtoromethaus toluenc4 
1 , 2 d i c h l o ~  (total) lV2dichloroethaned, 

I I 

Volatite Compound Miioimum RRF M u i r n ~ m ~ R S D  Maximum %D 

The response fixtors of the compounds listed in Table 8- 1 A must meet the minimum RRF criteria at each concentration 
lml and maximum 0 / a  criteria for the initial calibration, with allowance madc for up to two volatile target 
compounds. However, the RRFs for those two compounds must be 2 0.010, and thc YaRSD of those two compouds 
must be 5 40.0% for the initral calibration to be acceptable. 
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bromowthant 
vinyl chloride 
1,ldichlorodhtne 
1 , 1 -dichlomebam 
chloroform 
lv2dichloroethanc 
1,1, l-uichlomethane 
carbon  chloride 
bmrnodichloramethte 
cis-1,3-dichloropmpcne 
trichloroahcDE 
d i b m m o c h l ~  
1,1,2-uichlor0~thant 
bcnzmt 
trans- 1,3 dichloropropne 
bromoform 
tetrachlomethem 
1 , ~ , 2 , 2 - k t r a c h l o ~  
toluene 
c h i o l ~ h m z a ~  
ethylbenzm 
Styrene 
XY~W (total) 
bromofluorobcnzcnt 

20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 

0.100 
0.100 
0.100 
0.200 
0.200 
0.100 
0.100 
0.100 
0.200 
0.200 
0.300 
0.100 
0.100 
0.500 
0.100 
0.100 
0.200 
0.500 
0.400 
0.500 
0.100 
0.300 
0.300 
0.200 

I 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 



Section No. 8.0 
Revision No. S 
Date: April 1,1994 

Appendix #5 c-): Table 8-2A. Relative Response Factor Criteria for Initial and Continuing 
Calibration of SemivoIatile Organic Compounds (CLP 3/90, Semivolatile 
Organics) 
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SemhtoktiIt Compound Minimum RRF 

0.800 
0,700 
0.800 
0.600 
0.500 
0.400 
0.700 
0.600 
0.500 
0.300 
0.200 
0.400 
0.100 
0.200 
0.300 
0.200 
0.200 
0.700 
0.200 
0.400 
0.200 
0.200 
0.80 
1.300 
0.200 
0.800 
0.800 
0.200 
0.400 
0.900 
0.100 
0.100 
0.050 
0.700 
0.700 
0.600 
0.600 
0.800 
0.700 
0.700 
0.700 
0.700 
0.500 

, 

phcnoi 
bis(-2-chlo~i)ether 
2chloropharo1 
1 , 3 d c h l o ~  
1 , 4 - d i c h l o ~  
1,2-di~hlorobcnzcne 
2-methy1phcnoi 
4-methylphcnol 
N-nitmsodi-npmpylaminc 
hexachlometham 
niwbenztnt 
isophoronc 

2-nitrophenol 
2 , 4 ~ l p h t n o 1  
b i s ( - 2 c h l o r o d m x y ) ~  
2,4dichlomphcw,l 
1,2,4-trichlorobenztne 
naphthalene 
4<hl0~3-11~thyIphmol 
2 - m C t h y l n a p W c ~  
2,4,6-trichlorop~ 
2,4,5~chlorophenol 
2chlmnaphthalenc 
a c e q h t h y l e ~  
2 , 6 & ~ 0 t ~ 1 ~  

& i  
2 , 4 d i n i t x m l ~  
4chlorophcno1-phcnyletk 
fluorcnt 
4-bmm0ph~ny1-ph~@th~r 
h e x a c h l o ~  
pentachlorophewl 
P- 
antbxae 
f l u o m a a ~  
Wrcne 
be-a- 
c- 
b e = 4 b ) n ~ m  
w ) f l u ~ e  
trmzo(a)~rene 
in'daro(1,2,3-cd)py~cnc 

Muimum%RSD 

20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 

Maxirnum%D 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
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Appendix #SCONWEKU: Table 8-2A. Relative Response Factor Criteria for Initial and Continuing 
Calibration of Semivolatile Organic Compounds (CLP 3/90, Semivolatile 
Organics) 

The following compounds have no tnaxixnum Y ' D  or maximum %D criteria However, these compounds must meet 
a minimum RRF criterion of 0.010: 

Semivolatile Compound Minimum RRF Maximum %RSD M d m u m  %D 

The respow factors of the compounds iistcd in Table 8-2A must meet the minimum RRF criteria at each concentration 
level and maximum YoRSD criteria for the initial calibration, with allowance made for up to four saniwiatile target 
compound& Howcnr, the RRFs for those four cornpounds must be > 0.010, and the Y a D  of those four ~~llpoua& 
must be 5 40.0% for the initial calibration to be acceptable. 

dibenzo(a, h)anthracene 
bcnzo(&h,i)pcry~tnc 
ni-5 
2-fiuorobiphcnyl 

Id,, 
phenold, 
2-flwrophcnol 
2chlomphew,ld, 
1 , 2 4 i c h l o ~ e d ,  

CornpuChern Quality Assurance Plan Page 8-1 1 

0.400 
0.500 
0.200 
0.700 
0.500 
0.800 
0.600 
0.800 
0.400 

20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25 .O 
25.0 
25.0 
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Appendix #6: Table 8-3A. Technical Acceptance Criteria for Initid and Continuing Calibration of 
Volatile Organic Compounds (10/92 SAM, Low Concentration VOA Organics) 

Volatile Compound Minimum RRF Maximum ..!RSD Maximum %D 

benzene 
bro~oromethanc 
bromodichloromahane 
bromoform 
bromomdhane 
carbon ~ o r i d e  
chlorobcaztae 
chloroform 
d i b m o f o -  
1,l-dibromoehne 
1Ldichlorobcnzene 
1 f -did- 
1,4dchlordmimc 
1, l-dichlomcthane 
~ , 2 i i i c h l o ~  
1, l ~ c h l o ~  
c i s - l , 3 d i c h l o r o p ~  
trans- 1,3dichloroproptne 
etby- 
styrrne 
1,1,2,2-whlo- 
teaachlorocthenc 
toluene 
I , 1 , 1 - ~ 0 ~  
1 , 1 , 2 - u i c h l o ~  
t r i c h l o ~ e  
vinyl chloride 
xyl- (total) 
4-bromonuo- 

The following compounds have no maximum YoRSD or maximum %D crimia, but must med a minimum RRF criteria 
of 0.010: 

carbon &d6& 
chloroahane 
chloromethane 
cis- 1,2-dicblometknt 

trans-1,2dichloroethe11~ 
1,2-dichlorop- 
methylcne chloridc 

NOTE: hscntly, the U.S. EPA has sd m minimum RRF or YoRSD critmia for acetone, 2htanoat, 1,2-dibromo-3- 
chloropropanc, 2-hcxanone, or 4-methyl-2-pentanone. 
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Appendix #6 c ~ ) :  Table 8-3A. Technical Acceptance Criteria for Initial and Continuing 
Calibration of Semivolatile Organic Compounds (10/92 SAM, Low 
Concentration Semivolatile Organics) 
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C 

Semivolatile Compound 

phenol 
bis(-2-~hiomthyl)ether 
Zchlorophcnol 
2-methylphl 
4-methylphenol 
n-nitmsodi-n-pcopylamine 
hcachloroetbane 
nitrokntenc 
isopboronc 
2-nitrophenol 
2,4dimcthylphenol 
1 , 2 , 4 - t r i c h l o ~ c  
naphthalene 
4chIoro-3-mcthylphcnol 
2-methylnaphthalene 
2,4,6-trichloropheno~ 
2,4,5-Uichlorophenol 
2chlomnaphWcne 
actnaphthylenc 
acemphth~e 
dibenzofurau 
2,4dinitrotoluene 
2,6&Wlwne 
4chloraphtnol-phenyltther 
fluorent 
4-bromophenyt-phenylether 
h e x a c h l o ~ e  
pentachlomphenol 
phenanthrenc 
anthcenc 
fluoranlbav 
Wrtnc 
~ a ) a ~ ~  
chrysme 
knzo@)flwmne 
t=uo(k)flwranthene 
kozo(a)Wrent 
indeno( l,2,3 0d)pyrenc 
dibemda,h)anthmxne 

Minimum RRF 

0.800 
0.700 
0.700 
0.700 
0.600 
0.500 
0.300 
0.200 
0.400 
0.100 
0.200 
0.200 
0.700 
0.200 
0.400 
0.200 
0.200 
0.800 
1.300 
0.800 
0.800 
0.200 
0.200 
0.400 
0.900 
0.100 
0.100 
0.050 
0.700 
0.700 
0.600 
0.600 
0.800 
0.700 
0.700 
0.700 
0.700 
0.500 
0.400 

Maximum .?!RSD 

20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 

Maximum %D 

* 25.0 
25.0 
25.0 

* 25.0 
* 25.0 
A 25.0 

25.0 
* 25.0 
* 25.0 

30.0 
* 30.0 
* 25.0 
* 25.0 

25.0 
25.0 

* 25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

* 30.0 
* 25.0 

25.0 
* 25.0 

25.0 
* 25.0 

25.0 
* 25.0 

25.0 
25.0 

* 25.0 
25.0 

* 25.0 
* 25.0 
* 25.0 

25.0 
25.0 
25.0 
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Appendix # 6 ~ c ~ m w ~  Table 8-3A. Technical Acceptance Criteria for Initial and Continuing 
Calibration of Semivolatile Organic Compounds (1 0192 SAM, Low 
Concentration Semivolatile Organics) 

The following compounds havc no maximum %RSD or maximum Ydl criteria However, ihsc compwnds must med 
a minimum RRF criterion of 0.010: 

- 

Sernivohtite Compound Mhimum RRF M d m u m  %RSD Maximum %D 
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b=&i!,hi)~c~icnc 
phcnald, 
2-fl~r0phenol 
whcnfld,, 
2-flwrobiphcnyl 

0.500 
0.800 
0.600 
0.500 
0.700 

20.5 
20.5 
20.5 
20.5 
20.5 

* 25.0 
25.0 
25.0 

* 25.0 
* 25.0 
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Table 8-7. Initial Calibration Procedures for Analytical Equipment in the GC Lab 
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< 25% RSD for all compounds. Use awragt RF 
if Y S D  < 10%. Otherwise, use calibration 

< 25% RSD for all compounds. Use average RF 
calibration fails. if YaRSD C 10%. Otherwise, use calibration 

Linearity standards must be < 10% RSD and 

8010 

8020 

8080 

8150 

8140 

5 

5 

15 

5 

5 

When continuing 
calibration fails. 

When continuing 
caiibration fails. 

When calibration check 
standards fail. 

When calibration check 
sbndards fail. 

When catibration check 
standards Eail. 

for capillmy column. 

< 25% RSD for all compounds. Use average RF 
if O/&RSD < 2P/& Otherwise usc calibration 
cluvc. 

c 25% RSD for all compounds. Use average RF 
if %IUD < 2P/a Otherwise ust calibration 
CWC. 

M t y  standards must be 5 20% 'RSD. 
DDT or Endrin -on must be 5 20%. 
Surrogate ?%RT drift must be < 2% for 
packed column or < 1.5% for c a p i b y  column. 

5 20% RSD for all compounds. 5 1.5% 
RT drift from high level initial standard. 

< 20% RSD for all compounds. 5 1.5% 
RT driff from initial standard. 

A 
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Table 8 - 7 ~ ~ ~ .  Initial Calibration Procedures for Analytical Equipment in the GC Lab 

Y&D of PEM &25% 

established h m  mean RT of threc-point 
& 0.05 min for compounds that elute before 
hcptachlor epoxidc, 
* 0.07 min for otha composlnds urcept * 0.10 
min for DCB. 
brtnlment blPnL: 
TCL compounds < 112 CRQL of water. 
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Table 8-8. Continuing Calibration Procedures for Analytical Equipment in the GC Lab 
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Scptum change and column 
maintenance ncoessary. Rerun 
initial calibration if readysis 

L 

CLP Pesticides/ 
PCBs 

8010 

8020 

o n d l 2  hr 

aftcrcver~ 
tenth sample 
in sbquam 

- m r ~  
tenth sample 
in sequcna 

degradation must be 
< 20%. Surrogate %RT 
%iftmustbe<2% 
w wlumn), and 
< 1.5% (capillary 
column). 

RFsmustbei15%D 
from initial calibration 
RFs. DDT and Endrin 
degradation must be 
< 2% tach PEW but - 
< 30% combined - 
Surrogate YoRT drift 
mustbe<2%@aclcd 
column), or < 1.5% 
(capillary column). 

All compouads within 
acceptance limits. 
(Appendias 9 and 10) 

AUcompMlndswithin 
acceptance limits. 
(Appendices 9 and 10) 

Rcstck 

Supclw, 
Accu-Standard 

Supelco, 
Accu-Staadard 

Change septum and pcrfonn 
column mainmawe. 
Rerun initial calibration if 
reanalysis fails. 

--If 
macqmbk, repeat initial 
&ration 

ReanaIpstandard.If 
unacccptabIe, rcpeat initial 
calibration. 
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Table 8-8 cotmum. Continuing Calibration Procedures for Analytical Equipment in the GC 
Lab 

RF %D * 15% for all Prepared Change septum and paform 
10 samples compounds. RTdrift internally column maintenance. R m  

< 1.5% h m  initid - initial calibration if reariaiysis 
high Id standard. 

RF O/d) * 13% for all Prepared Change septum and perform 
10 samples compounds. RT driff intcrnally column maintenance. Rerun 

< 1.5% ibm initial - initial calibration if reanalysis 
high ld standard 
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Appendix #7: Table 8-4A Standard Concentration and Check Standard Acceptance Range . 
. for Method 60 1 
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Appendix #8: Table 8-5A. Standard Concentration and Check Standard Acceptance Range . 
for Method 602 
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Appendix #9: Table 8-6k Standard Concentration and Check Standard Acceptance Range 
for Method 801 0 

13.7 - 26.3 
11.7 - 28.3 
15.4 - 24.6 

1,l -di~hloroctbanc 12.6 - 27.4 
mcthylene chloride 15.5 - 24.5 

12.8 - 27.2 
16.8 - 23.2 
15.0 - 25.0 
14.2 - 25.8 
13.7 - 26.3 
14.3 - 25.7 
15.4 - 24.6 
14.8 - 25.2 
15.2 - 24.8 

Z<hforaethyl vinyl ether 12.0 - 28.0 
c- 1,3-dichloropropene 12.8 - 27.2 
t-I,3-dichl0ropmpenc 12.8 - 27.2 
1,1,2-trichl0~ 15.7 - 24.3 
tevachlorocthcne 14.0 - 26.0 
dibromochlom~e 13.1 - 26.9 

14.4 - 25.6 
14.7 - 25.3 

1,1,2,2-tetrachloroethane 8.8 - 30.2 
9.9 - 30.1 
13.9 - 26.1 
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Appendix #lo: Table 8-7A. Standard Concentration and Check Standard Acceptance Range 
for Method 8020 
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Table 8-9. Lnitial Calibration Procedures for Analyticd Equipment in the Inorganics Lab 

CornpuChem Quality Assurance Plan Page 823 

calculation. 

ICV loo! of true 

software calculation 

cae&ht > 0.995 

Cyaxlldc 

Phenol 

Fluoride 

AIkalinity 

Hexavalent 
Chromium 

6 

7 

7 

7 

7 

8 

Wyhvith each use 
(0-300 ppb) 

wi* each use 
(0-300 ppb) 

withtachuse 
(0-5 ppm) 

with each use 
(0-500 P P ~ )  

with each w 
(o-400 ~ p b )  

with each use 
(0-20 pm) 

linear regression 

lineat regression 

limat tcjpssion; 
cach chord is 
~ ~ p a t d y  dculatsd 
dnported. 

linear regression; 
each chord is 
separately calculated 
and r e p o d  

hear regression; 
each chord is 
-ly caldatd 
and m r t e d  

lincar ~egression; 
cach chord is 
scparatcly dculated 
and r c p o d  

corrrlation 
co&cient > 0.995 

camlation 
codikient > 0.995 

total curve 
correlation 
d c i c n t  > 0.995 

total curvt 
cordation 
&cicnt > 0.995 

total c u m  
codation 
&dent > 0.995 

Wnwe 
cornlation 
d c i e n t  > 0.995 
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Table 8 - 9 ~ m m u ~ ~ 1 .  Mia1 Calibration Procedures for Analytical Equipment in the Inorganics 
Lab 

wi thmusc  linear rtgnssion comlation 
(0 - ~~ Ppb) mdiidcnt > 0.995 

with each usc linear regression cumlation 
(0 - ~ O O o  ppb) codkimt > 0.995 
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Table 8-1 0. Continuing Calibration Procedures for Analytical Equipment in the Inorganics 
Lab 
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analytes within a calibration 

CLP 
Pb: 
238.2, 7421, 
CLP 
Se: 
270.2, 7740, 
CLP 
n: 
278.2, 7841, 
aF' 

Mercury by 
CVAAS 
245.1,7470, 
CLP 3/90, 
7471,245.5 

C y d d c  
335.2-.3, 
CLP 3/90 

Phenol 
420.1-.2, 
9066 

10% or tvcry two hours, which- 
cver is more frequent 
(3 ppb) 

10% or every two hours, which- 
cvtr is more frequent 
(100 ppb) 

1Ph or every two hours, which- 
ever is more frequcnt 
(100 ppb) 

i 20% true 
lo?? true 

for 245.U245.5 

15% true 

* 15% true 

Eaker/EPA 

F i / E P A  

F i s h  

Haltanalysesand 
recalibrate and 
msAy2e prcvious 10 
samples. 

Rerun all samples not 
pnceded and/or 
followtd by aacpt- 
able ICVACB and 
CCV/CCB. 

Rtnur d samples not 
pnccdcd andlor 
followed by accept- 
&k IcvncB and 
CCVfCCB. 
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Table 8-10(-. Continuing Calibration Procedures for Analytical Equipment in the 
Inorganics Lab 
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not pruxded andlor 
10-109-12-2-A followed by i ~ ~ ~ p t -  

able ICVIICB and 

not preceded andlot 
f o l l d  by accept- 
able ICV/ICB and 

Chlon& 
325.2, 
9251, 
10-117-07-I-A 

Alkamiiy 
310.2, 
10-303-31-1-A 

Hexavalent 
Chromium 
10-124-13-1-A 

Ammonia 
350.2, 
10-10746-1-A 

Hudncls 
130.1, 
10-301-31-1-A 

100%~ (240 ppm) 

1wo (300ppm) 

10% (200 ppb) 

10% (8 ppm) 

lo?! (20 ppm) 

k 15% true 

* 15%truc 

i 15%true 

k 15% truc 

* 15%uuc 

Fisher 

Baker 

Fishcr 

F i  

Fisher 

Ravn all samplcs 
not preceded and/or 
followed by mt- 
able ICVACB and 
CCVIC~. 

R e m  all samples 
not pncedcd andlor 
followed by accept- 
able ICVACB and 
cCV/cCB. 

Reruiall samples 
notpnccdeda.Wor 
followed by accept- 
abk ICVACB and 
CCVICCB. 

Raun all samples 
mtprcadedaodlot 
f 0 1 1 d  by acapt- 
&IC Icvna and 
CCVICCB. 

Ruunall samples 
not pr#xded andlor 
f011OwCd by aaCpt- 
able ICVfiCB and 
CCVICCB. 
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Table 8-10(-. Continuing Calibration Procedures for Analytical Equipment in the 
Inorganics Lab 

not pr#rded andor 
followed by accept- 
able ICV/ICB and 

followcd by acccpt- 
abk Icvnm and 

Table 8.1 1 .  Initial Calibration Procedures for Analytical Equipment in the Organic 
Characterization Lab 

CompuChem Quality Assurance Plan Page 8-27 

Organic injections cslibtation 
Carboa 
505 

Total 
Organic 
E Jidcs 

I trichlorophcnoi (TO) 
with each use (I00 ppm) 

* 20% of true 

if it fails. 

RMun 
calibration 
-if it fails. 
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Table 8- 1 1 c m .  Continuing Calibration Procedures for Analytical Equipment in the 
Organic Characterization Lab 

Rerun c a l i i o n  if it fails/ 
IfCCfails,rcnrnsamplesrun 
bdon CC failed, check CCV* 

Ifccvfailcd, rerun 10 prc- 
d i n g  samples if caltiration 
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8-22. Continuing Calibration Procedures for Analytical Equipment in the Radiochemistry 
Lab 

Rerun calibration verification 
and contact managcr/sc~cc 

&turn to man-r as 

Rexun calibration if it fails. 

Uranium-02 once monthly1 within 40 KeV NIST Ram calibration verification. 
Isotopic asused of correct Contact manager/SCNia 
U-234/238 emgY repmmtativt after second 

mm. 
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8.2 -e -. 
All standards used for calibration are either provided by the EPA ("EPA-certifiedw), traceable 
to an EPA or NIST standard source? or tracwbie by statistical cony,arison with an ladepen- 
My-prepared standard source. The latter metbod is described M y  in the 3/90 CLP SOW 
(3/90 SOW). 

Organic standards used in the GC and GCMS Labowrics are prepared by a Ml-time 
organic standards chemist. Standards used for the CLP 3/90 SOW are purchased in ampdated 
fom fiom a commerciai vendor. The vendor provides a certification package which establishes 
Weal traceability. 
Every compound is analyzed for purity and identity by r e M v e  index/mtlting point (RY i 

MP), GC/FID, and GC/MS (using hi& resolution capillary c01umns). Pesticides are analyzed 
by GCIECD and the volatile gases are analyzed by GC/ELCD.In addition to the RUMP d u e s  
and analytical chromatograms? the certification data package includes the GC/MS spectra, 
purity data, g r a d  records, and W c a l  mtpuhm of mdependtnS solutions. 

AU standards are prepared hm neat materials of 97% purity or higher. (Most are greater 
than99%pure.) Sane isomers arepurchasedinmixturesandcachlotmayvaryin 
camposition of the individual isomas (e.g., cis- and trans-I,3dichloropropene), which must be 
~intoconsi~oninquantitatingunlazownsconGriningihcscisomtrs. 

Canrmcrcially prepared standatds quirt  only dilution to the w o h q  level c o n d o n .  
Ilbe accuracy of thc dilution is chtckcd by comparing the new wodang l e d  standard lot 
amantmbcms against the previously prepared lot (Idbre expiration). This s&ndatd Sot 
prepation test is described fully in a GCIMS Laboratory SOP. The QA perfonns 
a quarterly audit of new standard lot tests. 

Standards used fbr m - C L P  3/90 SOW analyses are pffpared from neat chemicals of 
~teedpurity.Thcstock(primary)standardisthcndilutedandtheworkroglevelstandatd 
is tested as dmxibcd above. Standards are assigned an ID number and a lot numbcr. The ID i 
numbcr dim to the "recipe" used in the prepadon, the requirancrrts for labeling the 
standard W e ?  the solvcnt(s) used, and the expiration period. The lot number is a fivedigit 
sapmtdy  assigned number that re& to the particular prepadon of a standard. The 
prepamion may be t r a d d  to the standad preparation logbook though this lot number. The 
chemist records the weights, volumes, concatdons, and vendor refken= codes of stock of 
intermediate standards usad; thc soivent (including vendor, gradc, and vendor lot number); his 
or her own initials; and the date of p r e p d u n .  The vendor refi=rcnce codes are cross-&- 
e n d  to a separate inventory logbock that catalogs all neat or stock stadads received by the I 
laboratory, the date of rectipt, vendor, and standard purity. New wMe stack standard lots 
are prepared mry d. Woricing level volatile standards arc prepared from these stocks each 
WCdL 
Sammlatilestaadardstocksarcpqaredcvcryscvcnwceks,aadwo~lcvelstandards 

arc prepared aery  fbur to six wceks, depadmg on the laboratory amsumption rate. Fresh 
v o W e  stock mdards are prepared monthly by the organic standards chemist and stored 
W in individual minincrts in the StandaKts Laboratory. Eacb w d  the chemist prepares 
a d  issues worlaag levei s t a d d s  to the laboratory. Fresh semivolatile stcck standards are 
p r e p d  every six months. Worlang level standards are prepad every six weeks or as o h  
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as needed. 
Pesticide standard stocks are prepared yearly, and working level standards are prepared 

every two to four weeks, depenchg on the standard types (calibration, PEM mixture, surro- 
gates, etc.) and the rate at which the laboratory con- the standards. Aroclor standard 
stocks are also prepared yearly, with w o r m  level standards prepared every 2-3 months in 
most cases, not to exceed six months. In all instances, standard expidon periods are shorter 
than or equal to those specified by the CLP 3/90 SOW. 

All volatile Etandards arc stored in a frctzer at -10 to -20°C, in a separate figeration 
unit. Standads are stored separately fiom samples in all cases. Standards used in non-GCMS 
and GC laboratories arc prepared by the chemists assigned to these areas. Trace m d s  
standards are purchased from commercial vendors and diluted and certified internaliy as 
described above for GC/MS and GC standards. Standards h m  a secoad source (different 
vendor ordifEmnt stoclclothm the same vendor) areusedtovenfLthe stocktractabiiityand 
accuracy of the W O ~  Ievei dilution. In addman, at least two independent s&ndard sources 
must be used within an analytical sequence. While the laboratory control sample (LCS) and 
initial calibration vcrif~cation (ICV) may be from the same source, a diffkcnt source must be 
uscd kt the daily imtmmm calibration standards. The continuing cafibration standard (CCS) 
is d y  prepared by serial diiution of the daily calibration stock standard source. Lf all CCV, 
ICV, and LCS criteria arc met within an analytical sequence, the new standard lots are 
approved for use. 

The 1000-pprn stock cyanide solution is prepared using KCN. The potassium concmtmtion 
of the solution is d e d  by ICP analysis, which in turn v d e s  the cyanide Concentraton. 
This s t a d d h i o n  is p e r f b d  with tach pqaration of the stock solution. The primary 
standards used for -on on the ICP are obtained from SPEX and are certified. 

Preparations may bc tracked through the date of prepadon and chemist's initials, which are 
recorded on the standard bottle and in the standards logbodr. Wes are labeled and logbooks 
are completed as described above fbr GC/MS and GC standards. Copies of the p r c p d a n  
logbook page a i i  provided with the raw data from tbe laboratory for verification by data 
reviewersandfinaltechnicalnvicwers. 

All standards used by the Radiological Laboratory are purchased directly from NIST or 
from a commercial standards vendor, such as Ammham. AU standards am NIST-traccable. A 
d a t e  is provided with each standard which contains information on the standard r e f i c e  
material number, the isotope, the activity, solutioq and other key paramctcrs. 

The staadatd identification number is recorded in a logbodc imm-ly upon receipt. Also 
rec~rikl are the date received, the &ope, tht ctrtificatioa number, the volume, and the 
o r i p a l  activity. All standards, both stock and workmg solutions, are stored in a srtrgle 
lacation, apart from samples. 

The stock standard soiutions are usually at high c o n d c m s  and are diluted to the 
workq  i d  solutions. The dilution ktors art calculated based on thc required activity levels 
and the activity of the ori@ stock. All dilutions and calculations are recorded in a separate 
s t d a d s  p n p d m  iogbodc. Laboratory pure water used for dilutions is tested and verified 
to be radioactively iaadve &re use. Each working level standard is tested -re use and 
the activity is recorded in the preparation logbook. 

The working solution container is labeled with the name of the isotope, the date of 
p r e p d o n ,  and the staxlard reference number. Isotopes with the shorter half hves are decay 

Page 8-31 .CompuChem Quality Assurance Plan 



Section No. 8.0 
Revision No. 5 
Date: Apri t 1,1994 

corrected based on the date used and the reference date on the certificate. Solutions are 
P-=-. 
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9.0 Document Control of Standard Oaeratin~ Procedures and Laboratorv Lopbooks 

Standard operating procedures (SOPs) are developed and used to implement routine QC 
requirements for all monitoring, repetitive tests and measurements, and for inspection and 
maintenance of hilities, equipment, and services. CompuChernls procedures are documented 
and housed in separate SOP collections.Analytical SOPs document specrfic analytical tests 
while nonanalytical SOPs document routine laboratory maintenance activities. Analytd 
SOPs are either sample preparation procedures (SPPs) or instrument procedures (IPS). 

A table (Table 5-1) of the analytical methods upon which all SPPs and IPS are based 
appears in Section 5.0. Table 5-1 provides a good unde- of both the scope of our 
analytical procedures and how thorough the docmentation and control of these procedures is 
at CompuChem. The documentation of procedures is considered to be critical to the assurance 
of data quality. . . SOPs are distributed by area; each laboratory or admmstmtive area receives its own set of 
SOPs. There are three areas at CompuChern in which complete analytical and n d y t i c a l  
SOP colfections reside: the Technical Communications department, the Technical Information 
Center (managed by Technical Communications), and the QA deparweat. The SOP collec- 
tions reflect a sample's progression through t .  laboratories, fiom receipt by the Sample 
Control department to mading of the resultant data package by the Report Preparation depart- 
ment. These SOPS are useful refkrence documents when employees are belng tramd, or when 
s question arises about an analytical or n o d y t i c a l  task, 

9.1 Creating and Revising SOPslLogbooks/Notebooks 

The Technical Communications department staff are responsible for f o d i z i n g  SOP 
drafts produced by taboratory or 

. . 
've area managers or senior staff 

members. Formalization of SOPs includes editing drafts, assigning document control 
data to each SOP, reproducing and distributing SOPs, and revising SOPs as needed. 

SOP Review. Formalization. and Distribution 
All new or revised SOP drafts must be reviewed and approved (by signature) by the 
author, a qualiiied second party in the author's area, a QA department representative, 
and a Technical Communications department representative. The author and the 
qmhfitd stcond party reviewer examine the SOP to ensure that it accutately reflects 
the p d u r e  as it is performed in the laboratory or administrative area. It then goes to 
the QA dcpamnent where it is reviewed for technical accuracy, for adherence to the 
published method upon which it is based, and for compliance with associated 
contracts or reguhons. 
Once the SOP draft has received QA approval, it goes to the Technical 

Communications department, where trained profkss id  technical writers review it, 
thoroughiy edit rt, and assign document control data to it so that the department is able 
to back d revisions of an SOP and to chronologicaily place any revision of the SOP. 
Such axingent document control is necessary because of the frequency of changes in 
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contract modifications, regulatory agency requirements, method revisions, and nay 
analytical product offerings. The Technical Communications department then dstrib 
utes the SOP to the area(s) in which it is used and to each of the three complete SOP 
sets. Each SOP recipient is required to venfy receipt of it by signing and 
daang a New/Revised SOP form that accompanies all SOPS distributed. These 
forms are archived in the Technical Communications deparfment office. 

Document Control of Laboratow Lo~books 
More than 200 difkrent types of laboratory logbooks are used at CompuChem. 
To ensure document &rmity and compliance with U.S. EPA, good laboratory 

i 

practices, and certlfyrng agency protocol, the Technical Communications department 
has developed specific document control p d u r e s  for these vital QA records: 

. all laboratory logbooks . Inorganics and Organic Characterization Laboratory sample 
p r e p w o n  logs and d y t i c a l  d o g s  

A laboratory logbook is developed cooperatively by the area manager and the 
Technical Communications department supervisor. The requestor submits a completed 
Logbook Request form to the Technical Commuuicati~fl~ deparimeat. They confer to 
design a prototype logbook page that both meets the needs of the laboratory and 
contains the key page elements required by the QA department. These elements are: 

. the im of the task 
the name CompuChem Environmental Corporation . a "Reviewed By" signature field 
a date ofrcview field 
any applicable measufcment ranges with instructions for reporting 

out of range readurgs 
a corrective action statement . model spectficatim for equipment 

Next, the T e c h i d  Communications supervisor a s s i p  an alphanumeric 
identifier to the logbook and produces one or more issues, each containing 150 pages 
of the logbook, The laboratory notifies Technicid Communications when the iogbook 
is ready to be archived. Before turning any logbook isme over to Technical 
Commuaications, the manager of the area in which the logbook is used or a designee 
must review the contents of the logbook. When approved, Wshe signs the Logbook 
Authorization form, which is bound as the last page of each logbook issue. 

When Techuical Communications d v e s  a logbook for archival, the supervisor of 
Techcal Communications notes on the on& L o g b k  Request form, the date of 
archival and the condition upon receipt for archival. 

. . 
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The issue is then logged into the Logbook Archival Log. After archiving the logbook, 
Techcal Communications returns Inorgani~s Laboratory sample preparation logs 
and instrument runlogs to the laboratory for short-term storage (3 months), where they 
are used as reference documents. All other logbooks are placed directly into long-term 
storage in a secured, restricted-access facility off site. The supervisor of Technical 
Communications maintains a list of personnel authorized to enter the storage facility 
and to remove archived logbooks or runlogs. 

Document control footers appear along the bottom of each page of each logbook, 
identifymg the laboratory or adminrstrative area, the logbook, and the issue of that 
logbook. In addition, each logbook is consecutively paginated and permanently bound. 
Each logbook contains a signature recdrd for all personnel dlowed to write entries in 
the logbook. 

g g  
Logbooks are retained for five years from the date of archival. Logbook purging is 
recorded in the Archived Logbook Purge Log. 

Laboratow Notebooks 
Laboratory personnel do not have personal Iaboratory notebooks. Rather, each 
laboratory has a formal laboratory notebook which, once filled, is archived in tht 
laboratory for easy rekrence. Technical Communications then replaces the filled 
notebook with a new one. 

Laboratory notebooks are identified just as laboratory logbooks are 
identified and are prefixed with an "N" (e.g., NlA-I). Laboratory notebooks are 
checked in by Technical Communications as laboratories till them. After notebooks 
are checked in, Techmcal Communications returns them to the area manager for 
storage and for use as a reference resource. 

CompuChem's stnct document controi policies allow the Technical 
Communications depamnent to account for all SOPS and logbooks, the period 
during whch thty were effective, and how and why each revision was made to each 
document. Equally strict control over document archiving and document custody 
ensurts document accuracy and integrity. This documad c~ntro1 program has been 
examined and approved by all state and certifytng agency inspectors who have 
perfanned on-site system audits. 
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10.0 Data Reduction, Evaluation. and Re~orting 

1 0 .  Data Reduction for Organics Analyses 

For analyses performed in the GC/MS Laboratory for volatile and semivolatile detcnninations, 
data is not read M y  from the mstmment but rather hardcopy output is generated through 
sofiware p-g. The hardcopy data is assessed through different tiers of review. Data 
~esarttransfikndfromthe~erttthrou&~~with~LIMS~ecom- 
puter. Data fik arc v&ed to awre consistency with the hadcopy. The bardcopy data 
gmtxatcd h m  the iastnunent include the anaiyst wohhect, dbgmihc report, quantitaton 
report,com~list,chromatogram,intemalstandardnsponsevcrificationchock,surrogate 
m e r y  form, target corn- mass spectra-to-library cmparison, tentatively identified 
compound (TIC) library searches, TIC w o w  and udmctd ion current profiles. For 
analyses perfbnncd in the GC Laboratory for pesticidJPCB detcrmtnatt 

. - 
oas, asse!mmnt is 

pufixrned via terminal at the instnmrcnt. 
AU computergcnerated coanpound iistg containhg the reportable d t s  include formulas 

used to @om the caldcms. Thwe and other calculations are shown in Supplement D and 
are performed by instnrment computers or @ed pmormcl. At least one extra significant 
tigun is carried through all calculations until the hl, npoa le  r e d  is generated. Analyti- 
caf results arc never corrected fbr blank (background) -on, but are flagged and 
foatnoted approp*ly. 

Boththc inserumentapcratoraadthedata~~~tr~rcsponsible~detennining that all 
caldations for surrogste recoVeries andtarget compaund amxmations performed by the 
~ s o f t w a r e a r c w ~ i n t h a t s a m p l e w e i ~ a n d ~ ~ l u m c s , h n a i ~ c s a c t c o n c e n t r a -  
tions, dry weight fkctors, dilution factors, and amaunt of smogam standard added were 
entered wrnctly into the fbrmuhs during s o h  progratmning. Each GC/MS data sysrem is 
capable of &gpg all data files that have hem edited d y .  Any adjustments made to the 
hamlcopy must be signed or initialled and dated by the reviewer. Data reviewers must assess 
a l l  hadcopy data to properly interpret target compuund mass spcm TICS must be accu- 
ratt1ycbaractaizedwhencoPnparedtolibrary~andtheasstssmenten~ontothe 
TIC workkt. 

Data reduction includes all ptocesses drat change eitbcr tbe ~ c o m p u t c r - g m e r a t e d  
values, quanhty of data values, or numbers of data hems, and h p e d y  includes computation 
of summary M c s .  Dacunmentation of the tale process is rapred. h most cases, a 
p ~ l e  calculator, PC spreadsheets, or a computer program is used for c a l d o n s .  
Thc Qcumnrtation allows tht reviewer to wnfL the vaMty oftbe data rrducti~fl process. 

AJI instrimmu and computer outputs contain a sample identification number (CompuChern 
number, or CCN) assigned by the LIMS upon sample receipt. This is a s e q u d l y  assigned, 
unique six-digit iddlicr which conqxmds to the client field sample idedficr. Data files 
contain both the CCN and the client-specified identification numbers. 

All order entry  on is entered into the LKMS by receiving clerks or customer account 
q d v c s .  A bacloup of the hardcopy is stored in the bhkchg deparbncnt's project 
am. Tht information contains the project name, accaPmt munbcr, and or& entry number. 
lnstnuncnt operators program the instrument software to acquire data and generate hardcopy. 
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Data reviewers validate hardcopy results, maktng any changes or corrections. Data review 
clerks edrt the LIMS data files to venfy data file conformity to hardcopy results. 

10.2 Data Reduction for Inorganics Analyses 

In the Inorganics Laboratory, hardcopy output of the data is generated through computer 
software programming for all analyses except suifate. For sulfates, absorbances are read and 
recorded directly from the spectropbotomcter. These values are then mauually entered into a 
computer softwarc pro&ram that calculates the mcmtmtions. The concmtratio~~~ are then 8 

manually entered onto reporting fom. Data files arc tramfirred drrtctly from the instnunen& 
to the PDP-I 1 computer or stand-alone PCs using WARD s o h  through networking fbr all 
ICP apd GFAA metals, cyan&, mercury, and ni&nitrite analyses. Data files cannot be 
directly transfirred for phenols and the wet chantstry methods prfbnned on the Lachat. 
Phenol results are also manually entered into a computer softwan program that caicuW 
concentratio~ls. Resul t s fbrpheno l sarsdwctchermstrymcthods~Rnedonthe~~  
manually cntmd onto reporting f o m .  AII matluat data entries arc verified by the data 
r c v i e w m a n d f i a a l ~ r t V i ~ .  

All f i ~ I  values are calculated by tbe computer softwart, includmg the linear regression 
c a l a o l l s  donc to establish the calibration curves. When method of standard addition 
(MSA) is required for any of the GFAA metals, the hear ngressian d&ons are per- 
formed by the analyst using a pmgmnmable calculator. 
The laboratory ~c~~ that prepare the samples arc rwpomible for entering 

initial domation into the wmputtr such as the client identifier, sampk weight/volumt, pH, 
sample spike some, LCS source, and sample dcsx@on, and for rccordmg this i n f o d o n  in 
thw pqwaticm logbooks. This donnation is used by the cumputcr in combination with 
instrument results to calculate reportable dues, and is verified by the data reviewer after 
analysis ofthe samples. 

Pparatimlogboks and instrument logbooks areusedtovcnfyhal reportablevafues. 
T ~ I S  d c a t i o n  is p h m c d  by the data reviewer and agaiu by the fid W c a J  reviewer. 
The logbooks an document cuntrolled and kept in storage for future rehence. Since all 
d t s  are calculated using software programs, spreadsheets or worhkts arc not necessary. 
All samples are dahfkd by the CampuChun number, which mreqmds to the ciient- 
sussrgned sample identitier. Compu!cr data files an i d c d h i  through this CompuChem 
n m k .  Strip-chaxt recodqs  and hardcopy data outputs can also be identified by 
CampuChemmbcr. 

103 Data Reduction for Organic Characterization Andy= 

Ia the Organic C-on Laboratory, total organic carbon (TOC) f'taal d t s  are 
gcntratcd by the instrumcat software and are pmvidcd as hardcopy to tht analyst. Values for 
total organic balidcs (TOX), total petroleum hydrocarbons (TPH), and oil and grease (O&G) 
are read directly from the instnuncrrt by the analyst. The analyst, in turn, enters specific 
information into the laboratory personal computer to generate final results using spreadsheets. 
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Infomation required for the calculation of final results from raw data includes: sample vol- 
ume, absorbance, dry weight, dilution factor, and final volume. The analyst is also responsible 
for generating the final report that is sent to the client and for perfbnniag the first level of data 
review. The laboratory manager provides the second level of data review. 

Preparation worksheets used in data reduction arc bound and subjected to document control 
monthly. B o d  work-sheets are kept in secured storage fbr &re reference. Copies of the 
worksheet page are included with each data package. All samples are idenfified by the 
CompuChem number. Each set of samples received from a client is assigacd a unique case 
number. Hardcopy data (inclutlmg strip chart recordurgs) for the TOC analysis is identdied by 
CompuChem number and is fiied with the associated worksheet. 

10.4 Datn Reduction for Radiological Analyses 

hmmmts used for radiological analyses output an used in data reduction. The Omnigam 
produces a c o m p u t e r - g d  report for garnma analysis. A Repon of Interest report for 
alpha and gamma analysis reports net ad gross counts around a specific energy level. The 
Tennelcc nporr generation includes a pIanchet number, counts, count time, and date. The 
Ludlum cell counter output msists of calculator tape. 

Spreadsheets are used fbr data reduction by the radiological chemist p e r f o e  the initial 
level of data review. Reduction fiom gross counts to picocuriw requires the considedon of 
many variables. Each s p d e e t  is specific to the d y s i s  and uses appropriate formulas, 
times, efficiencies, decay fhors, and conversion hdors to @nn the reduction. Results are 
tramked to the R a c h d c  Analysis Results hrm by the data reviewer. The final technical 
reviewr d e s  that results an comctly reduced and reported. 

10.5 Data Processing 

This section summarks the manner in which all aspects of data processing are managed and 
evaluated to maintaia data mkgmy and &rack& data @ty. Ttrese processes include 
data collection, vcriftEation, transfer, and storage. C o m p u C h  is wmmiaed to maintaining 
client confldmmlity throughout the course of data genemion. 

Collection 

Analytical data an generated from the GC/MS computw software, GC computer, ICP 
computer, atomic absorptron spcctrophotometas, autcmalyzers, and other laboratory 
-on. The outputs include identifications of aaalytes, ~ o l l s ,  retention 
times, and compaxkm to standards. Outputs are in graphic form (-), bat 
graphs (spectra), and printed tables. The outputs are in standard format specified fbr cach 
analysis type and arc monitored fbr consisttncy. If incomplete or incorrect output is 
generated, cor rdve actions are taken according to SOPS stablishcd fix each typc of analysis. 
Corrective actions are consistent with the manuf8cturer's reummmhtions. 
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Most outputs are generated through computer programs that have been validated by 
Systems and Laboratory Automation department support before being used. The instruments 
have programs available for the analysts to manually verifL integations and quantitations. 

Manual verification is performed when there are neareluting constituents or irregular 
baselines. In the review process, the data are compared to r n f o d o n  about the 
sample processing history, sample pqmations, sample analysis, associated QC daia, 
a., to evaluate the validity of the results. 
Anew data that are produced for internal records and which may not be required 

by the customers as part of the analytical data package include the following: 

. ~aboratoryworkshcets • instrumcntlogs . associated quality controi sample data calibrationfec~rds 
I sample trackrng system forms ¤ ~ c e r e c o r d s  . standardpreparatlmrccords laborabrylogbooks 

Thcsc data are available fbr impcction during audits to vcrifj. the validity of data and 
are also deliverable, @- on the client's needs. A complete record of each 
sample's b r y  is available for docmedug its progress through the laboratory fbm 
sample receipt to reporting. Documat control and COC mphmmts include 
addi t id  ~ r m a t i o n  about documentation and archiving of data. 

cw and Vcrificati~ 
Data &cation takes place on two levels. First, the QA department b responsible 
for maitoriq all laboratory QC activities and fix venfylqe that systems arc in 
control. QA's fesponsibiiitics and the manner in which QA fdfills them are described 
in the QA SOPS as well as this QA Plan. The QA dep- therefore plays a role in 
data verification in the context of the overall QA program. 

Data d d o n  also occurs on a sample-by-suttplc basis. This occurs dunng the 
various Icvels of data review that take place within thc laboratory. The first level of 
reviewoccursatthebeach. Thisinitialreviewbythtinstnrmcntoperatororaaalyst 
includes: 

. crosscbedang all sample identification numbers on wodcskts, sample pnpara- 
tion logs, extract Wdigestate bottles, and insbvmcnt outputs 

. d d & g  smogate recoveries and intenral standard responses (when applicable) 
and venfylng that QC acuptamx criteria an nad 

. verifymg tbat all calibratiion, tuning, lincanty, and retation time drift checks are 
within QC acceptance criteria 

. that all target adytes are within thc insbumcnt's analytical range and 
dacnnining appropriate dilutions when ncccssary 
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. determining that peak chromatography and other instrument performance 
~ r i s t i c s  are acceptable 

. verrfyltlg that COC is mtact based on accompanying paperwork 

The second level of miew is performed by the in-lab data review sta£€. In the GC/MS 
Laboratory, these reviewers are experienced mass pcfmmpists trained and qualified 
to interpret mass spectra. GC Laboratory and Inorganics Labratory data reviewers 
have coUege degrees and are senior level chemists. Saior data miewers, the manager 
of da!a review, or a laborato~y manager also audit a percentage of thesc data before 
they arc released to the Report Preparation department. In-lab data reviewers verify 
all assessments previously made by the operator/analy$ and also: 

verifl that all quality control blanks meet QC requkmeuts fbr con-on, and 
that associated sample data are appropriately quahfied when necessary 

calculate matrix spike recoveries and duplicate RPDs, and venfL that accuracy and 
precision QC critcria are met 

compare all injections of a sample and compare matrix spikes with the origtnai 
unspiked sample for acceptable replication 

m qualitatively identify all target analytes using specific SOP interpretation criteria 

verify computer quantitation of all target analytcs, and evaluatc Extractd Ion 
Curreat Proflcs (EICPs) and chromatopms fbr proper resolution and integration, 
wilal ncccssary 

vmfL that analytical work&ets and preparation and instrument logs, have been 
comctly completed by the opxator/anallysf includtng date and initials 

venfy for Wcide GCMS or GC mnhmtion analyses that target analytes were 
within rctmtion time windows andlor cvaluate s p a m  for proper identificatron, and 
colnparc to initial analysis 

. for G U M S  aoalps, evaluate Libmy Search mass spectra, characterization of 
TICS, and d c a t i o n  of calculations fbr wfimated concentrations of these 
-Pd 

vmfy that good laboratory practices were followed reiative to the correct procedure 
in malung changes to data 

The completed data package, which has been rcvicwed on an analytical Man basis 
(i.e., volatile, acids, basdneutrals, pesticides), is then fad to tbt Report 
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Preparation department. The package is in- with other fractions from the same 
sample, and with associated deliverable items as required by the client. The assembled 
package is forwarded to the Final Technical Review department staff for the h r d  level 
of review. The final technical reviewer, also a senior chemist and experienced data 
evaluation specialist, assesses the complete data report (called a case or SDG, for CLP 
tbrmat reports) and double-checks all items previously verified by the in-lab data 
reviewer. Additional asswsments include: 

reviewing all data  summa^^ documents and vmfyrng correct transcription from 
raw data 

making a mmpadvc evaluation of data h individual f h d t i o n s  of a sample, aad 
of samples from the same site, project, or case for consistency of analytical results 
and resolution of discrepancies 

checking the data report or case fbr completeness, inciudrng requirements for the 
complete sample delivery p u p  (CSF) 

w For CLP-fbnnat reports, writing a case narrative that a u t b o d  release of the data, 
provides end-users with a history of the sample processin& documents the quality 
control proctss used and exceptions to SOW criteria, and summarizes any 
comctivc actions taken 

Data Trans* 
Data transcriptions fbr final reparts to clients an perfbrmed by Report Preparation 
department clerics. For m-CLP reports, the reportable data is reviewed and approved 
by the f'mal technical reviewer, then word processed by computer. Verification of the 
wordprocessing fuaction is perfonned by a proofider before the data is released. 
For CLP rcports (whether to EPA or commercial clients), all raw data are reduced into 
d e l i d i e  fbnnat by Rcport Prepadan departmcne clerks, wbo also sunrmarizc data 
onto forms required by thc CLP SOW. Tht cierlEs use a PC-based software system 
that extmcts data directly from the laboratories' computers. The final tdmcal 
reviewer is provided with both the dclivtrable report and the n o n d e t i d l e  back-up 
data, and must vcnfy the accuracy of all tmsaiption processes. 

When all levels of review have been completed and data release has been authorized 
by the hid technical reviewer, the data report (or case of nports) is sent to the copy 
center for mailing. For EPA, the complete sample &livery grwp (CSF) is assembled 
and must contain: 

1. inventory s k  6.  pesticides data 
2. SDG case nanative 7. miscellaneous data 
3. T d c  Reports 8. EPA shippmglreceiving documents 
4. volatilw data 9. internal lab sampIe transfer documents 
5. semivolatiles data 10. other records 

Page 106 CompuChern Quality Assurance Plan 



Section No. 10.0 
Revision No. 4 
Dab: February 15,1993 

All data in the CSF must be papat&. Thii is done in the copy room by the 
deiiverables clerks. items 2-6 are part of the sample data package and are pa@ 
in ascdmg order. ltans 7-10 are pagmtcd in as- order begmug with page 
number 10000. The page numbers arc entered on the DC-2 Fom, which is used to 
ver?fy consistency and completentss of the case. 

Copies are sent to EPA's Environmental Monitoring Systems Laboratory 
(EMSL-LV) and to the Sample Management Office. COC seais, signcd by the 
d e l i d l c s  clerk, are used to secure aI1 deiiverablts m e .  Items 1 - 10 (above) are 
sent to the ~ o n a l  client . 

Senior munbers of the QA department are also rapred to audit approxhab~ly 5- 
10%of~~ytical~.ThcQAauditor~rmsthtsame~emsasthefinal 
technical reviewer. F d m g s  6mn these data audits arc pnsented in a report to 

managemeat- 

Data Storas 
At every stage of data processing during which a permanent coUection of data is 
stored., p d u m  are established to ensure data integrity and d t y .  Specific QA 
Project Plans indicate how specific types of data are stored with respect to media, 
umditicms, locations, retartion time, and access. Table 10-1 presents general guide- 
lines. (Clients may request that we retain magnetic tape for an cxtcnded period.)* 

Table 10-1. Guidelines for Data Storage 

Media Conditions Louttion RetentionTi Access 

Hardcopy" Locked off-site SY- Document 
warehouse Custodian or 

othcr designated 
-1 

MaBnac Locked on-site 5 ~ -  l3oamalt Cust. 
Tape -rage lyear(EPA) orother 

(controlled designated 
envimment) pcrso~el  
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Hardcopy data is indexed for retrieval by Case Number 1 Project Number. These 
numbers originate from client accoudorder numbers for non-EPA clients. Hardcopy 
data includes all data generated fbr the required analysis, includrng ancillary data, such 
as extradon logs, which may not be required as part of the reportable analytrcal data 
package, P d u r t s  used to maintain electropric data are discussed fully in Section 
7.0 of this QA Plan. 
The document control clerk, who reports to thc document umtroi officer, is 

responsible fbr maintaining custody of and an inventory of completed EPA and 
commercial folders. F m  this inventory, the control clerk is often asked to pull cases 
and foidcrs for data inquiries. In addition, the clerk stores the documentation of 
completed sample analyses in the local warehouses used by CompuChem Environmen- 
tal Corporation. To be able to produce reports with sample results and data on request 
is important to CompuChem and to our clients. 
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11.0 OualitY Control Sarn~lts and Documentation 

The aaalytid and QC for each sampie are mct with the help of CompuChts LIMS. 
The LIMS is optrated by oat of the m a h h m  computers and is accessible h my of more than 90 
CRT tcnnmals. The LlMS is based on analysis codes defined to schedule appropriate analytical 
~mcedures and QC samples reqrured fbr batch of samples. 
Associated with anaiysis codes are LIMSddid instrument procedure (JP) oodes, sample prepara- 

tion procadwe (SPP) codes, and QC counters that allow the LIMS to track samples and analyses and 
to control tbt h p c m c s  ofQC samples. The IP and SPP codeg an dimdy linkedtothc laboratory 
SOPS d analytical workskt fbr each produrc. QC countcnr d e b  the types and fiequeaies of 
QC samples associated with each batch, and are & e m i d  by method, coahrad, QAPjP, andlor the 
associated U.S. EPA CLP SOW. Wbca spccltic mdhods are rapmi, such as CLP o&c and 
inorganic SOW mdbods, EPA's Test Methodr for Ewiuating Soiid Wate: PhysicaUChemical 
Methodr, SW-846 third edition, or Feakrai Register 40 CFR 136 methods, QC countcff are defined to 
produce tbe typcs of QCs at the kqu- specified in Tables 15-1 through 154. Fur ikqucmts of 
QC checks, refet to Section 8.0. 

A d d i t i o n a Q C c b t c k ~ m a y ~ i n c l u d e d a n d s h a l l b e ~ i f ~ b y t h c a p p r O v e d  
method: 

reagent purity - 
internal standards 
v w h  

Trip blanks: For VOA analyses, at least oplt trip blank p d  to pH < 2.0 is pnpared and analyzed 
for each cooler used f'or storage and transport of samples. It is the respaasibility of the client to order 
t r i p b ~ ~ n c c d l e d .  

Asanadditimameaatrc,thtQCcount~saredefinedtoprovide~~additionaipreparationand 
analysis of an LCS or blank spike, which is used to tyaluate Mmamy performaDct and sample 
matrixinterferauxsfbrcach batch. CountnsmayberedefiaGdtoallowfbrqxdc qukmcm ofa 
QAPjP, state ccrtifymg agency, or U.S. EPA region. Only the VPGM has h a l  authority for altering or 
C f f a t t n g a c w Q c ~ ~ a t l s .  

11.1 Surrogate .ad Spike Standard Recoveries 

'Ibc prccisicm and acwacy of a mahod as applied to a spec& sample matrix may be 
assessed by evaluating the ncoveries of spike and su- stadd analytes. The recovery of 
the spiked d y t e  is used to asses the method accuracy. Wben s~mple duplicates or MSDs 
art pcrfbnncd, the relative percent diffemm (RPD) bctwcea the rccoverics of the spiked 
analytcs may be & a b W  fbr use in assessing method precision. A standard solution 
comainiag a minimum of three system monitoring cxmpds is added to each sample 
requinag GCMS analysis for volatile orgamc compounds. A minimum of three surrogate 
standards, but g d y  six, an added to each samp1e mpi iq  GCMS analysis for 
semiwhile organic compounds. 
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Pesticide analyses requrre at least two surrogates and herbicide analyses require at least 
one. Inorga~~c and organic matrix spikes and blank spikes (LCS) are similarly fortified with 
spike standard soiutions cmahhg target analytes of interest. The rumvery of thcse standards 
is quantitatively masured dunng analysis, and historical records of the percent recovery (%It) 
fix each sample arc maintained in a database. Surrogate and spike cumpound recoveries must 
meetacceptancecriteriabefmtheanalyticaldatawiUberelcascd. I n s o m e ~ c c s t h c  
sample matrix may product ~ c e s  that advcrsdy a&ct r#rwcrics. Sumgate recovery 
h k & u ~ ~ ~  must be cwfinnad by reprepation and d y s i s  oft& sample. Wbar a matrix 
spilcet~stfailssp~recavcrycriteria,theLCSmustbed~to~~the 
spike fidurc is sample matrix TCW. If the LCS test fi&, the associated sample data must be s 

lnspectsd or the batch nproccsd. If the LCS passes, the matrix effect is confinmd and the 
a&&d data are quahiid by a QA Notice. 

Depending on the typ of problan identified and oa the sample holding time, c o d v e  
aetim may invoive reporting data as is with a laboratory qualifLing notice. An example is the 
p r p ~ m ~ m a t r i x ~ i k c & p h c a t e s w h c n o a e o f t b e ~ i s n a t ~  
accurately. When au analyte does nd meet criteria fbr RPD in inorganic duplicates, a data 
qualifjvlgflagaccompaniestbedytertsultin~~ampleJinaccordancewiththe 
U.S. EPA CLP reporting collvcntian. Samples are fbrt i fd  bcfm c x m c h q  purging, and 
digestion or dktibfion. Labomtq duplicates are prepared &en field samples fbr 
inorganics dysis, and RPDs are cal-. Tht rccovcrics of surrogate and spike standards 
i n t h e L C S s a r e a h m ~ y m a r s u r c d .  LCS recoveriesartmmtaud 

. . in a control chart 
databast. The mtktical uglning and control limits a r ~  updated periodically. 

Laboratory Control Sunple I Control Chuting Program 

Sumgate and spike mmeries of LCSs are monitored using conSrd clwts. C d v e  itction 
istakenat the ktrummtfarout+f~ldatappointsandis d a c u m e n t e d o a a ~ l  chart 
tv81uaticmform.AnLCS isprcparcdandanat~withcverybatchofsamplcsfor each 
m a t r i X a n d m e t h o d ~ d b y t h e l a b o ~ . A U L C S ~ a r c c o l l e c t e d ~ y , d s u ~  
gate or spike campound d c s  are errtered into a da tahe  used Ex printing cantrol charts 
fbr each &red canpaund. Evaluaticms are made by bm&uy managtrs a d  &mists 
w& detennint what cvarts ~lwl~itate that real-time corrective actio~ls be tahn. The LCS is 
always prepared from a di&cnnt stock standard source than that used for the analytical A 

calibratioastandards. 
The LCS used in aqueous v o ~ e  GCMS analyses is tbe instnuaent blank, analyzed every 

12 haus at the begurmng of a calibration period. Laboratory pure ~~ water is \ 
f o M  with Jurrogate (system monitoring) corn@. Ramcrics arc plotted on control 
charts. Tbe LCS used in solid GUMS volatile organics is tbt metbod blank prepared by 
sptking ammdal ly  prcpsrcd laboratory btank sand with Jurragate (systan manibring) 
compounds. The method blank bUows the samples thruugh the & preparation and instru- 
ment analysis proccburc. 

'Ibt LCS used for aqueous and solid GCMS SQnimtile aaalyscs is the naethod blank, 
which is prcpand by spiking the appropriate hboratory pure matrix before extraction, and 
which follows samples through the analytical prucess. Sumgate movcries are plotted on 

Page 1 1-2 CompuChem Quality Assurance Plan 



Section No. 11.0 
Revision No. 7 
Date: April 1,1994 

control charts. 
The LCS for pesticiWCB methods by GC anaiysis is prepared by spllaag the appropriate 

laboratory pure matrix with mmgaks and s c l d  target d y t e s .  Sumgate and spike 
d y t e  mxverk are plotted on control cbarts. Non-pticide GC nrethods (herbicides, 
volatile organics, and PAHs) use only surrogate r#.xweriw fbr contml cbarttng purposes. 

Aqueous inorganic analyses qu ire  the use of b r a t o r y  pure water hrtified with a 
cd i i cd  refkmcc standard. Thc LCS is s u b s e q d y  or didled and d y z e d  with 
each batch of samples. It contak all target analyte elements nqmd of tbe U.S. EPA CLP. 
The solid LCS consistP of a ccrtttibd, canmcrcialy supplied matcrial fbrtified 
with the fd target anal* list of elanem. 

ma=- 
. . methods fir T m O X  include an LCS that is a fbrti6ed labora- 

torypurtmatrix. Tbe~fl~F~-l13,isdtofE,~theLCSfbrTPHaadoil . . 
~ g n a s e ~ ~ ~ . E a c h o ~ c ~ L C S ~ t h o e c c a n p o a a r t s  
f;lbund in tb dIbra!ion stadad.  Radiological mthods use a fhtifkd pure blanlc matrix and 
are plotted for each radioisotopic analysis performed in tbe Radiwcal  w r y .  

~ p t a v i d e d t o t h e ~ i g p f i n t e d o n t o s u n r m a r y f o m a n d i r r c i u d e s p r c p a r a -  
ticm date, ~ctradar ID number, date of analysis, btrmmt ID number and cmpomd number 
ID. 'Ibis infomatian assists the labratmy in detaminiag trends or m c  m r .  

? b e l a b o n m y u s c s E P A ~ - ~ l i m i t s o r ~ y ~ l i m i t s ~ o n  
actllal laboratory @mmx data for evcry LCS a d y m .  For CLP ndmds, limits are 
u p d a t a d t o ~ d a i v a d ~ d y i f t b t h b o ~ o o a t r o l ~ i s t r g h t c r . & c o n t r o l  
~areu~fixcachmdhodbasedonacQlallaboratorypcrfinmaneedata,tkconwl 
limitsdWprniaelimitsare~callydcrcnninedatthreedtwostsndarddeviations, 
rtspeetnrdy. 

B a t h I ~ a n d R - C h a r t s a r c p r o v i d e d . T b e I ~ p l o g i a d i ~ s u r r o g a t e o r  
spiked arm& rammia, while the R-Chart plots the range (difkcwc) bchvcai recoveries of 
succcgJiveb~~ilEeJ.~WwtennEleceicPattentRulcsmdbydre~Andyst 
softwareprogram*tottsteach~ird~ruleviofatians.Thtsoftwan~pintsin 
violation oftkse rub or any data point Mhg Wtgidt the 2-sigrna waning limits or 
3ls*oontrol limits. 

CaCain-deindicatewarniagdtiautbatWtbcbrymitoa 
orrtsf4mbd d t i m .  Tbt labomtory murt evaluate the ncxt aequuod data point 

snd deter- w k h m  d v c  actim is required. Other plrttern rules indicate that a 
patenbaltrendorsystcmaticcrrorcauIdbeoccurring. 

113 Qu&y Control Chccks for Sources of Contamination 

A method blank is prepared at tbe freqmcy specified by tbc mthod. The purpose of the 
metbod blank is to ensure that a & m k a t s  are nat introduced by the glassware, reagents, 
standards, pasad, or sample prcpmhm envinmmmt. For volatile analyses, an instnuncnt 
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blank is also analyzed dunng each calibration shift to vertfy that contamhami arc not btrng 
W u d  by componeo~s of the or analytical laboratory. Criteria for the 
duatian ofthese b W  arc presented in Section 15.0. 

T h e h U o w i a g ~ Q C c h e c l c s a n p e r f o d t o v e n f y t h a t s a m p l e s a r e n o t ~  
during -Moo, p m o n ,  d y s k  or -rage, and that - prepared in-y 
a r c ~ l e t o ~ ~ :  

. waterplui i icat i011~chcck . ~gcratcdstoragcJystanchecks 
reagent and solvent purity checks 
standardspnparatianaad~ilitychcclcs 

The critrria for these QC checks and wmctive actian steps arc becailed in QA SOPS. 
ResuhsoftbesechccbareauditedbythcQAdepartmcntanddveactio11ktakenas 
l ldui 
T h e ~ 0 f t b e ~ w a t c r ; m d t b e ~ 0 f t b e ~ u s e d t o p r e p a r e  

samples is of utmost mrportaact m prcvlenting -on. Tim&=, a bricf&scxiption of 
the laboratory water system and thc glassware cleaning procedures fbUows. 

11.4 Laboratory Pure Water System 

I n s t r u m e a d s a r e o o w ~ k a f ~ a n d m a w r i n g ~ c l c m e n t ~ d o w n t o t h t l c v t l o f  
f iactid parts per billiun. Results wouId be meamglcss if badrgrrrund ca&mim& in the 
l a b o w  pun watcr masked the very elancnts being adyzcd. To eliminate this problem, 
CompuChanp~ASTMTypeInagensgradtwatcr(whi&isusedtopnparcnaethod 
blah, bIarjr spikes, W blanks, n-, and stadads) with an Ionpure 
reverse omnosis pun water systan (d hdiNi RO 350). 'Ibc system has a storage capcity 
of 275 gall-. A s t a i n h  s t d  jnmp c u n h m s l y  rccirculatts the water at 12 gallons per 
minute h g h  two mbd-bcd deionizers, an ultravioLd s t d k r ,  a d  the pun watcr loop. 
Water is f .edtotheglaJswarep~(#~arca ,  tht lnOrgamcsSamp1eP~fm 
Laboratory, the GC taboratmy, the Radiological Laboratory, tbe TCLP Laboratory, and thc 
GC/MS Volatiles Wombry through 800 fect of 1.5inch polypmpyk pipe. The water is 
rccirculatcd back to the mragc tank through the mixed-bed deionkm, the dtnrvioid sceril- 
izer,andtkpurcwataioop. 

an autamtk backwashable carbon tank that ranovcs organics, chlorine, 
and d i m d s  

m an autaanatic npemble watcr softeatr tank 
polycord five a d  ~ C K m  pdilters to rcmovt particle3 h the city 
tap- 
Mifli RO 350 six-bowl system 
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a 275-gallon fiberglass tank which includes a 0.22 pm hydrophobic cartridge 
to remove psrticies and microorganisms fiom gases and liquids . a stainless steel centrifbgal pump rated for 12 gpm 
twomid-beddeioarizcrs &for 15 gprntoranwtdksolvcd saltsandmineralsthat 
~ w a t c r u p t o a m a x i m u m o f  181mgaob/cmresistivityat25~C 
an in-line indicatm/cuntrok that reads s~lution resistivity at Z°C . a n d t r a v i o l e t ~ w i t h n v o  Wiampsand20-gpmcapacity 

The Milli RO 350 quires a minimum of 40 p a d s  per rquart inch of water prwsun to 
~.Thcsystan~andstopsautomatically,Wbased0nwaterlevelin275~011 
s t o r a g c t a n L . T h c g y s t e m i 9 ~ r c d ~ y a a d ~ a r e ~ ~ i n a l o g b o d c . W h e n t h e  
rtsistivitynadiagoftbefirst~-bcddei~~below10,ttrt~isexchangod.To 
produa organic-frcc water fbr HPLC analyses, a Compact Milli-Q Plus p o h b g  systcm is 
s d d e d m t k G C L a b o r a t o r y . T h i s s y s t e m ~ o q p i c s ~ ~ a r t d g e s t h a t  
reduce the total organic carban (TOC) I d  to hr thaa 50 ppb witbut ruining resistivity. A 
B a r n s t G a d ~ s y s t a n i s u s a d i n t b e ~ ~ t o e n s u r e t h e ~ m t i u u r t s  
atleast 16.8~cmresistivity.Thewater~spatpeadwitfinitrogarfor24bosus befbft 
useinvohtikorganicsadysisbyGC/MS or=. 

11.5 Glassware CIuning Protocob 

preDar ian ikr fw- l e -  

A U s a m p b p ~ ~ i s ~ ~ y w ~ p o & l e a f t c r u s c . B e f b f ~  
~ ~ d i r t y ~ i s ~ b y t h e ~ w i t h t b e l a s t ~ u s a d T b c  
~ h t b m w a s b a d w i t h h o t ,  s q y w a t c r , u s h g o ~ b ,  biodegradable 
&cfgait such as Cmtd-70. AU glasswart h that hrm@y b d d ,  a d  d brushes used 
u e ~ u ~ r h u a d .  
Glasswareisthenrinscdwithtapwatcr,thcnriasadoaocdspmyedmctwithdeionued 

water, and d m  drained. Glasswan (with sant exccpt~ons) is tben a m d a i  at 5 W C  for four 
h o u r s . W h e n ~ i s ~ h b ~ i t L ~ f o r ~ a n d b r c a k a g t .  If 
either stabhg or breakage has occurred, the glassware is discarded or, when possible, sent for 
r c p a i r . G ~ i s s i o r c d o n t r a y s i n t h c g l a s s w a n p ~ m a r c a  

G ~ f b r t h c ~ u L a b o r a t Q E y  
All sample processing glassmrrc is cleaned as soon as possible a&r use and then washed in a 
s a i e s o f w a t a ~ o r a c i d ~ d e p a d t o g o n t h e t y p e o f ~ .  

Bearkern: Each beaker is rinsed thoroughly with DI water, thomugbly brushed, and rinsed 
again with DI water. The beakers are thexi soaked in 50% HNO, solution in a Nalgene tub for 
atleast30minutes. ~ a r c n m w e d a n d d r a ~  theasoakdforfivrcininutcs in astnkof 
DI watcr. Bealrcrs arc removed and rinsed twice with DI water. A 1 0 0 4  portion of 5% 
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HNO, solution is then poured through tach beakcr sequentially. Tht solution is taken fiom the 
last bealcer and tested on ICP and GFM.  Eacb d y t e  must k blow the CRDL or the 
beakers must be cleaned again and testcd again. Clean beakers arc storai c o d  on carts. 

G m h t e d  cyiinakrs mdfIe&rs: Each cylindtr is Med with DI watcr and scrubbed with a 
brush, then placed m a 50% HNO, bath for ?t least 10 minutes. Then t k y  are drained and 
soakcd in DI water for at least five minutes. Each cyhdu is then rinsed with DI water and 
stored in a cabinet. 

Volume~cjlaskx A p p m x b ! d y  30 ml of 50% HNO, solutiaa is addcd to each flask. 'The 
s d u t i o 1 1 i s ~ d i n ~ ~ a n d t h e n ~ i n t o t h e d w a s t e c o m a i n c r .  Eachflaskis 
hen rinsed with DI water f;our times and drahd. 'Ihe flasks am stored in a glassware cabinet. 

1 .  C e a n u r n t h e Z e r o ~ E x t r a e t o r ( z H E ~ a n d A s ~ I & J l k c r s . F l a s k s ,  
cvlindcrs.s- 

The glasswaFe used in preparing h i d  a d  1.0 N sodium hydroJridc, the syringes 
dtocollcctthcZHE~andthekakcrsandgraduatedcyZirdas&farZHE 
prepadon are washed with hat soapy water using a pbuspbatc-fiee bhkpdablc detergent 
suchas Contrad-70. Tbeglasswmishrinsedwitht;rp watcrandwithDIwater, then 
heated at 500°F fbr cwe bour. The glassware is then &.to tbc Volatiic Sample Preparation 
Labommyto4ml. 

' I h c Z H E ~ i s t a L c n a p a r t i n t h t ~ p q m a t i 0 ~ 1 a r e a a n d ~ w a s t c i s  
~ c d i m t o ~ ~ ~ . ~ c a n p a w n t o f t h e ~ L w a s b e d ~ h o f  
soapy water using a biodegradabk ddcrp! such as Caxtrd-70, then rinsed 
with tap water, ad, rubsaquentty, with DI water. The ZHE screars are tfiea bated at 5W°C 
fbronchuur, andthmdtothtvolatilc Samplepreparation Laboratorytocooi. 

AAerthe-havecootnddthe~dtbcbottDm~~wbeeninserted, 
trm rinsing s t q ~  arc pcrfonnad, First, 200 ml of mdhanol an parred into tbt cylinder and the 
t o p o f t h c Z H E i s d l c d w i t b w t t h e ~ ,  butwithtbtscrocqandprcssurized. Tbedvt  
i sopenedsothrt the~candrain .~r ins t i sperf i&twi~~ .Tben,500mlof  
~ D I w a t e r i S ~ T b t Z N E i s p r w s u r i z r e d , a r d t h e d ~ ~ i s o p a r e d t o r e l c a ~ c t h e  
wata.TbigriastisrepeatedandtkZHEapparatusisrcadytobtuscd. 

Mglassware~ElnrnrAtho~yandassoclaaspossibleafterusc.Glasswateiswashed 
with hot, soapy wa!er, using a p h p b f i e e  bio&gmdable ddergent such as Contrad-70. 
Glassware is thm rimed with tap water and with d c i d  water, a d  &abed. Glassware 
(exqtMhunetricgtasswarr) isbcatcdat500"F fbratlarstonchourmacollvenfianal own. 
Glassware is then allowed to cool in a m - f k  en- befbre use. 

Gkswarc fbr the Radiochemistrv Laboratow - 

All ghswarc usad in tk R a d i w  Laboratory is cleaned as soon as possible after use. 
Glassware i swashcd inRadiamash~and~ .Rad€oni susedmtougbs ta insand  
on glasswart that is known to be contamkkd. Glassware is thoroughly bntsbed, and the 

Page 114 CompuChem Quality Assurance Plan 



Section No. 1 1.0 
Revision No. 7 
Date: April 1,1994 

brushes are subseqmtIy rinsed. The glasswart is rinsed with tap watcr. Any glassware 
W w a s U d u n a g u s c ( a n y p d ~ ~ ~ i n w h r & t h t ~ s c o m a r t s w c r t ~ d t o  
dryn#s)isplacedinan8NHNO,dbathfbr~bour.Thisacidbathischangedatleast 
biweekly. Fo110wiog the acid bath, glassware is rinsed with tap water, thm rinsed twice with 
DI water before bemg drained. 

11.6 QC Standuds Preparation Cbeclrs 

AU calibration standards an traceable to the N a t i d  IPstmde of Standards and 
Techdogy(MST) or E P A d e d  standards w b w a  sucb s t a d d s  arc available. Com- 
mcrcial-of-aDdreagcntsarecbecLedforpurityaDdanapprwedWe 
bung uscd in sample prepamtion and/or analysis. All standafils used in the analysis of 
samples under tk current CLP S ~ - ~ f - w o *  (SOW) am purchased with of 
puri tyaadtracd~.  

AUorganicstandardsprcpandforuscthrougbautthelaboratory~assi~twocodt 
numbas,one~thestandardtyptaadasccoadttnbfyirrpthtindi~p~an 
l a t .ThesQodardcodcnumbrrJLareea tcred ina~~p~mlogbodtwi tba l l  
information q a n h g  the prepadon of that standard (i.e., date, t cdmh ,  namt of each 
campormd and amount usd, final volume, solveat used, and a vmdor code). The vendor code 
tracestbtprcparationafthatlottotbevador~~ppIyinstbeaanAnrrlmatenat,tbcvmdofslot 
numbn,and~~~batelcoramp~frcmwhi&themataialwastakcn.AUco~efs 
f b r ~ ~ l a b c l e d w i t h t h e ~ c a t i o n c o d e a n d l a t a u m b e r c o d c , i n i t i a l s o f t h e  
tcclmiw a n d t b e d a t c ~ f ~ ~ .  

The iastnunent response obtained fbr each cxxnpod in a nnvly prepared standard is 
comparcdtoth:re~poastobtained~thcpreviauslyapp~9tandard.'Ihetwostandards' 
rclativc rrsponse Eacbr (RRF) ratio8 (test ~~ rrf) must agree witbin *IS% wamq 
limits or e 0 . X  acth limits (for all but a fcw comparadr rcccrgnioed as being t&mmte 
graphicallyatypical),ortknewstandafilmaynot bedun61tbedurcrepancyhas been 
d v a L  
T b e ~ l i f e c i m o f s t a z l d a r d p ~ ~ a r t d c p a d c n t o n t h c c a n p o u n d t y p c s  

comprising tbe standards. Shelf bf& of standards is dettrmined duriog storage stabihty studies 
caniedoutbytbeS~Laboratory.Modtstarrdardrarcpnparcdwitfrfargreatcr 
hpaqthanr#xnmnaadedbytkEPA,andinmcaseis tbcr#xrmmendcdfkapmacy 
CXCCtdOd 

Canhuq  calibration and caIibration wihtia~ stadds ("cafiirath ckcks") an used 
during each calibration period b danonstrate that the immmads standard curve still msetr 
QC ctitcria. These Jtandards arc usually prepared from a difkmf soure than those used for 
the instnrment's initial mlibrariofl c u m .  A matrix s p h  and/or blank spike is uscd to further 
danonsrrate that the entire aaalyticaI system is in control. 
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QC nfircnce staadards, used in the S&C blind p e r f o m  evaluation program, are 
analyzed at least ancc per qwtm for additional vcxification with extend s&ndard swrces. 
AU continuing calibratian and calibration verification standatds and cxtemal reference 
standards m obtahd h EPA or are tractable to NIST- or E P A e d i e d  standards (when 
available). 

11.8 Specific Routine QC R6quiremats 

Bccauseoftbeiargcmimberofparamrers a n d m  sampkmatricts, it is difEcult 
(and impctical, under most apphcatiolls) to dmlop precisian and accuracy objectives and 
control limits h r  every paramder in every matrix. Thdbt t ,  it is nnwyr~ to extrapolate this 
hfbmtion fiotn a limited number of panundeff and/or matrices. The laboratory accopn- 
pfisbtJthisbyusingsumgatcstadadsinallorgsnicsampleanakyses, bysphgradomly  
chosar samples with various target analytcs, and by producing an LCS (spiked b W  matrix) 
with each batch of samples. An initial ane-time dem&mih of p d a n  d accuracy is 
made using replicate blanlc spikes as part ofamdbodvalidatian. 

Thc QA departmea;t p l a  contrpl ehrvts fbr LCSs (blank spikes) a d  blauks daily. For all 
C L P a a a l y s e s , ~ d a c c u r a c y d a t a a r t r c q u i r e d t o b e ~ a b d ~ r t c d o n t h c  
"MS/MSD Form IJI." These data art th stahtically analyzed by the U.S. EPA 

M e M  Syshans Labommy-Las Vegas), aadprwented periodically to all 
CLP iaboratotieJ m la ha&^^ Profile Packages. In this way, bath htm- and h-laboratory 
t l u l d s i a Q C r c s U I t s c a n b c ~ .  

T b c ~ ~ d d 0 ~ ~ b e t b e p r i m a r y Q C r e q u i r e m G n t s ~ b o 4 h o r g a n i c a n d  
inorganic analytical programs. 

Omaic  Pronram OC R a p i m  
GcYUS Calibrrrrion: The GC/MS hutnmu& must first be Ptandardized (for mass assign- 
ment) according to tbc mamhdmds pmccdms using a standard called FC-43 
~ u ~ ~ ) .  Once every 12 hmm the GC/MS htnmmtt is "bardwart tameda 
using citber -pheayIhhinc (DFTPP) or bmnoflw- (BFB), & p h g  
ontbctypcofanatys isbcmgpafornred. 'Ihisproccdurs~thatatbcr~ba€h 
witbinandoutJidethclabo~wiUbeoperatingundcrsimilat~,andassurw 
~ i l i t y o f m a s w  ~ d a t a g e n e r a t e d u n d c r ~ c d i t i ~ ~ ~ .  

Ibc mass spcctnun h m  the DFTPP or BFB analysis must meet tbe m c t b c d ~ c d  
criteria such as those doscribed in the U.S. EPA CLP Statmmt-of-Work. Tbesc criteria arc 
comparable to those spc&ed in EPA's Test Methods fbr Ewfuuting &lid Waste: PhysicaU 
Chemical Methds, SW-846 third edition, and those in 40 CFR Part 136. For tbe d y s i s  of 
tht S c m i v o ~  cxbacbbb txmpomh, DFTPP is used in tuning tbe iastrument. For the 
analysis of volatile organic compounds, BFB is used in tuning tbe instnrmeas. 

S p e c S c i c m a b ~ ~ f b r t h e ~ c o P n p o u a d s a r t ~ i n S e c t i a n 8 ,  Tables 8-1 
t h r o u g h 8 4 . T b t b a r g r a p h m a ~ s s p e d n r m a n d n r a s s ~ ~ e r v e t o ~ t b c p r o p e r  
~oftbcGC/MSsystan.OncetbcinstnuncnthasmdLeyioaabuadancccriteriaforthe 
tuning coqmds,  the G U M S  is CaIibrakd. Calibration curves are gumatcd as outlined in 
the EPA CLP SOW and in the Federal Register 600 series methods. After the initial calibra- 
tion cwyc is es tabW using several diffkent standard m m n t d o n s  (as specified in the 
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nactbod), the caIibration harity and system pdcmmxc are verified every 12 hours by 
an- tbt tua& compounds and continuing calibratioa standard. If s@cant variation 
in conrpound RRFs or loss ofimhmcnt sarsitivity has occumd, a nnrv initial calibration 
cum must be generated. The criteria fbr dckmmhg acceptable continuing calibration 
rwponscs arc outtincd in the EPA CLP SOW, tbe Federal Register, aud EPA's Test Methods 
for Ewluating Solid Wmk: PhysicaUChrmical Methods, SW-846 thitd dticm. 

The analyst may not p r o d  with sample malym d the htmmnt bas ma tuning 
~ a d t b e ~ c a l i b r a t i ~ t l s t a n d a d i s s b o w n t o b e w i t h i n s p e c i f i c c r i t e r i a  
whm compared with the initial d i n t i o n  curve (sa Sectim 8.1). GC Calfbrution: The GC 
instnrmcat (with EC dccactor) is calibrated for @&WPCBs analysis as described in thc 
EPA CLP SOW, and in EPA's Test Methodr for Ewiwtiing Soiid Waste: PirVJiwUChemica1 
A4ethodr,W-846Wcditb,olS4OC40Part 136.Eachtimcancwinitialcalibdonis 
mpkd and each time a new GC column is mstalted, a &kmmUmd- 

. . 
t i m C  

w i n d o w s f o r ~ t a g d a n a l y t t a n d ~ i s m a d c . T b c d ~ ~ ~ d f i b r ~ m t i m e  
wiadows is ~ ~ c .  Tlmc retattian time windows me used to makc W v c  ;Aentifi- 
c a t i a n ( f o N O W C d b y a ~ ~ ~ ~ a n d y s i s o a s ~ d ~ ) .  Thaedataartnbmd 
by tbe GC Labomtory and made available dwhg onaite laboratory evatuatioas. 

T b t ~ s t a n d a r d m e t h o d i s u s e d f o r a l l ~ a a d ~ ~ . O n c c r h e  
~retensiantimewindowsarccstabMmd,the~maypFoceedwiththeroutint 
calibratiolur fbIlowhg the EPA CLP SOW, EPA1s Tmt Methedsjbr Ewiwting Wid  Wmte: 
PhyslcaUC'mfcul M e W ,  SW-846 third oditiaa, and 40 CFR Part 136. 

C a t a i n d ~ ~ ~ i n d i v i d u a l s t s n d s r d s m w e d t o v e r i f L ~  
liaearity, Endrin andlor 4,4'-DDT @addon, retartion time shitt and widows for that 
SCWmand'  * t stability (based un vamtxms 

. . in caicukcd &%ration factors for 
eacb target adyte) over the cause of the saquarct. Dcbh of the canpodim and calibration 
of tbesc s t a d d s  are prcsentad in the EPA CLP SOW, in thc GC Lgboratory SOPS, ad in 
Wcm 8.1 (Tables 8-5 b g h  86) of this QA P h .  

Methd B W . t n r m # n r  B W  Assessment CanpuCbem's policies fbr allowable levels 
ofcontaminationaremortstringenSthaathose~i~CLPSOW.Fmcanmoa 
laboratory solvcmrs (mcthyene chloride, acetone, and phthalate esters) to& mixbum allowable 
l e d  of- . . i n m e t b o d o r i n s t n u a e n t b l a n k s i s t w i c e t h e ~ ~  
quaatitaton limit (rather than the 5X CRQL allowcd in tbc CLP SOW), with certain nrcq- 
tiam 

For the tanaining mWe, semivolatile, and pesticide targct dyes ,  dw cmcmtmion in a 
~ofjlpgtnrmentbfanlrmayno~txccedanc-halfthCRQL(see~on15.0fbrmon 
&Wed hfomatk). These IIhcsc criteria an waived if holding times are in jeopardy of 
beiag - 
Precision cutdAcctrmcy Objectiws for Organic Analyses: O m c  sufiogate x t a m i e s  arc 
used to dGterminc whdhcr tht sample pnx;cssing and d y s i s  h z t i o ~ l s  are in -1. With 
few exceptions, surrogate ruxnerits must be within amtd limits or drc sample processing 
a a d d y J i s m u ~ t b c ~ . O n t ~ o n i m r O i ~ t h t ~ ~ ~ t e b . a c h l o ~ m -  
xylcne and deachlorobiphenyl, which are used for advisory pposcs d y  (a9 directed in the 
EPA CLP SOW), although recoveries must be grcata tban 20%. The other mxpti011 involves 
the sumgates for acid and baselneutral extractables: for CLP analyses, no more than one 
mrmgatt h m  each hction (acid or base/neusal) may be outside cmtrol limits. 
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Marrixspikccamt Iimitsforo~~~samp1esassociardwithtbcU.S. EPACLPare 
also fbr advisory purpbses. Samples processed fbLIowing procedures designated in 40 CFR 
Part 136 and those associated with EPA's Test Methods for Ewluating Solid Waste: 
PhysicuUChemicaI Methodr, SW-846 third a&mn, must meet acceptaaee ctiteria specified 
thcrcin. Tbe EPA CLP n&ods require the calmhian and -on of relative percent 
diffcrenct (RPD) bawu~  d w  of the matrix s p h  (MS) and matrix spike duplicates 
(MSD), attbough aoceptanee criteria are also advisory. CaquChan has adopted internal 
~andpd~critaiatobtd~decisimgui~wtreretbecontractprovides 
a d v i s o r y c r i ~ a s f b k .  

For MS/MSD tests b a d  ca metbods h EPA's Tat  Moth& for Ewluah'ng Solid 
Wasre: Physc~~UChemi~~~l Methodr, SW-846 third editiaa, and firan U.S. EPA CLP SOWS, 
atleastoaebaIfofthtQCspildog c c m p m d s ~ l s t b c n c o v e r e d w i & ~ c r i ~  
for & organic fiadon. Sdarly,  at least one halfof the p& criteria (RPDs) must be 
m e t p e r d y t i c d h c t h  Ifthesecriteriaarewtme~, tbematrixspikcandmatrixspikc 
duplicate tcsts have to be repeated unless a sampk matrix &kt is w d h d  with tk ori@ 
ua9piked sample. For FedcmI Rogfster quimmts, a matrix spike, fortided with tbc full 
canplemnt of target adytes, is perfbnned for organic analyses. A blank spilcc (LCS) is a h  
pdwiththcbatch.Ifalicampormdsinthematrixrpiloeoueno~r#xweradwithin 
auqmcecriteria,tk blankspilceisonalyzed. I f d k r  QC spmpkmsctrr critmh, tbe 
entire batch is rcpmxsd, unlr*. hi t s  rue advraory d the hddbg time has expired. 
P~aadaccuacyacccptanct l imitshrCLP~andinop%anicanaiv~esare  
ccmtmct~Dcpcndineoa~CLPSOW,those~criteriahavcbcen~rpod 
into EPA's Test Mebrodrfir EwIuating Solid W e :  PIryslcaUChcmicai Methods, SW-846 
third editiaLCanpuChcm also o&rs a variety of anafytical ravieer using Fedeml Register 
m d h o d s . T b t Q C r c q u i r c m e s t J f i w a c c u r a c y a n d p r e c i s i a n a r t h ~ ~ . I n 4 0  
CFRPart 136, it i s t#xrmaeadcdtbattk~rypenodicaltyupdatcthtsc~l l imits  
based on historical data. Updated control limits will be based on the hllowing formulae: 

LCL=X-3SD 
UCL = X + 3SD, where LCL = lower control limit 

UCL = upper control Iimit 
X = mean percent recovery 
SD = standard deviation 
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Precision and Accuracy Objectives for Inorgmic Anaiyses: Thc inorganic 
program QC requirements arc similar to those outlined above fbr the organic 
pmgram, Metals, except mercury, an d y a d  using flame and fhace  atomic 
absorption (M) and/or inductively coupled plasma (ICP) 
spectroscopy. Ilbe d y s i s  proceQrc generally involves two steps: sample 
won and sub- instnrmental analysis. 

Theqdityofthweresultsisassuredbystveralkeyprocedurrs.Altbou~ 
sutrogatc seandards are eot applicable to inorganic analysts, tbe laboratory uses 
sample s p k  and duplicats in-much the s a m ~  way as thc organic program to assess 
data accuracy and precision. In aciddim, an LCS a d  a nrctbod blank am produced 
witheachbatchofsamples.ThestQCsamplcsarc~vcdinbathtbesample 
digwtion and aualyticd pmcessa, and represent the d t i c m s  under which 
associated~ample~wncproccssed. 

Calibration s&ndards art obtained fhm th U.S. EPA and other nxkpab t  
d c d s o u r c e s . I n o ~ c s t a d a d s a r e p r e p a r e d b y t k b @ ~ r y  
analysts, and the pqaration is documented in the hbocatory's standard preparation 
and traceability logbooks. The staadard costainer is labeled with the prrpards initials, 
darof~m,andtypeofstandard. 

~ a r e c a l i b d f i , ~ t h e n q ~ s e c W i n t b c U . S . E P A  
CLP Inorganic SOW, EPA's Test Metrhodrjbr Ewhratlng Solid Wizrse: PMic(1V 
Ckmfcul Methodr, SW-846 third edition, or other EPA+ppMYCd methods, as 
~bcd~aadinWo118.1ofthisQAPlan.In-labdatPrevi~andfinal 
technicalreviewen useguidelincsdocumartedintbcirrespectivcSOPsfbtvenfLing 
comphce ofcalibratim data with QC mphma&i. 

M and ICP instrument &ljbmtions: For inorganic d y s i s  by AA and ICP 
spedro9copy, inital calibration is @med using dilutions of stock metal solutions. 
For AA d i ' b n h ,  a blank and at least three d'bration sfadads are anpLoyed. 
I C P c a l i i i s ~ n n t d i u a ; c c o t d a a c e w i t h t h c ~ m a n u f a c t u r e r ' s  
mmmauhh.  For ICP analysis this incIudes, at a minimum, a blank and a 

AfterthcMarkdICPsystanshavtbamcalibndadEorevery~ytc,rhe 
initialcaliimus&bemiticdfbraccwacy.Thisisacoomplisbedby 
uIlmcdiately d y i n g  an EPA or EPA-appruvcd initid calibration verifjwtion 
solutian at a amcentdon other tban that used fw cdiiration, but within the 
d'bratim range. An independent standard is one pnparcd h a diftkrcnt sauce 
than those used in tbt initial calibration. 

To assun calibration accuracy during the ~oursc of sample analysis, a 
a h u i q  calibration verification (CCV) standard is analyzed at a fmpmcy of 10% 
or mrytwohoursdunngtheanalysis run, foreachadytc. T b c d y t e  
cum&mhs in tht continuing calibratian d c a b u  standard are near the midrange 
l d  of the calibration cum.  The initial and contiwring calibration d& co~ltrol 
limits are listed in Table 1 1 - 1. A continuing calibratim blank (CCB) is analyzed after 
eacb ccv. 
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Tabh 1 1-1. Initial and Continuing Calibration VerS&m Control Limits fbr 
Inorganic Analyses 

A quarterly bear range d c a t i c m  check stidad is analyzed fix each t l d .  
Tbc analyti4yddaninedconcentratiorroftbtstandardmustbewithin5%ofthe 
value. This~an,then,istbeupperiiutitoftheICPlinearrangc. Rcdts 
canaotbe~bc )raadtha tupptr~o11 l ev ldun lc s s thyar taresuhofan  
appropriate ~ ~ y s i s .  At thc b q m q  and ad of each ICP analysis sh& 
I C P ~ c b s c k s a m p l e a a r e d y z d  Thisvu ih  h m b c m t a n d  back- 
ground connctioa fadocs since it asseses analytes of interest in the pr#aux of high 
~ a n s o f o t h c r i n t c r f i r i n g c 1 c n r e n t s . ~ m u s t f a l l w i t h i n ~ O % o f t b c ~ e  
value. i 

For cach batcb of -Its proccsd, an ICP scrial d i l h  analysis is perfonned. 
If an d y t e  is present at a d c h ~  concentratiao ( m m d l y  a b r  of SO above 
tbe instnmrart d c k h  limit [DL]), an anslysis of a 1:4 dilution must agree within 
10% of the original daambmb.  If not within that hut, a chemical or physical 
~ c f f i c t i s U d y , d t k ~ d a t a a r e ~ e d  
AU QC sample results arc tabdated immdhdy b U w  analysis and compared 

t o t k ~ ~ m e h d - m a m M d , o r ~ ~ c o n t r o l l i m i t s f o r  
prcciskm andaccuracy. O u t o f ~ l  mub an are Causer immcdiatc reprepamion 
M d l ~ t ~ . N o d y i n % d a t a a r c c v e t r e l e a s c d d t h e l a b o ~ h a s ~ e d  
that umzqtabk raults art &butable to tbe sampb matrix. 

Instrument&tccti~tllimitsaredetmnidquarterlyfbreachICPandAAsptctro- 
scopy systan uscd for inorganic analyses. This is ae##npW by multiplying by 
~ , t h e a ~ a g e o f t h c s t a n d a r d d e v i a t i o n s o b t a i n e d c m t h r s e ~ d a y s ,  
h t k a n a i y s i s  ofa stadad o f d  analytcin reagentwater. Tbt axmtmtion of 
each analytc in the standard soluticm is at apprmdmattly 3-5 timts the tstimatcd 
instnrment detection limit and seven cnnsx&ve -, ptr day, ptt analyte, 
are requrred. 
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ALSO, irrtcrelemmt c o m c h  hctors are detcmud annually for ICP analysis. 
This determines the potential f i b  anal* signals caused by conrmonly occunirrg high 
lwIs of elements found in environmental samples. Cumction mrs for spectd 
~ c e s  arc reported for all ICP instruments at ail wavelengths used. For more 
detailed i n f o d m  on calibration proccduns used in the Inorganics Laboratory, refer 
to Section 8.1, Tables 8-5 through 8-6. 
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12.0 Performance and Svstem I Oualitv Assurance Audits 

The QA staff conduct two types of i n t e d  audits: system audits and performance a h a .  A 
system audit is an on-site inswon or self-assessment of the laboratory's control system. While 
performance audits are a quantitative appraisal, systcm audits are more qualitative in nature, 
intended to provide evidence of the laboratory's competence. The auditor applies specific audit 
methods, evaluates audit Gndrogs, and report. thesc hdhgs to laboratory management. The 
au&tor conducts a follow-up review at a later date to verify that management has acted on 
these Mmgs to improve processes. 

The laboratory has developed a Total Quality hbmgemmt program, dedicated to improving 
the quality of aII parts of the system. The QA staff are ass* individual departments with totd 
auditing responsibilities. The QA auditor conducts audits of these individual areas, with at least 
one general system audit each quarter for each area. Pcrfbrmance audits arc conducted 
cominuously . 

2 1  Quality Assurance Audit Unit 

The QA speaaMs and QA manager conduct oq&g routine system audits. This unit 
functions mdepmbtly from laboratory operations and reports to the Vice President 
Gemrid Mauager (VPGM), who reports to the CEO. The QA department staff consists of 
senior scientists with bacheIor of science degrees in c&rmstry or ottrer applied scienct, five 
or more years of en- analytical laboratory ucpience, and at least two years of 
experience using laboratory QA/QC technrques and basic statistical principles. The QA 
Specialist I position (there are two more advanced spamht levels) requires a minimum of 
two years in GC, GUMS, or inorganics sample and data analysis. 

Q A S ~ I t r a i n i n g ~ w i t h ~ a ~ h i v c ~ o f t h e  
laboratory QA program, QA Program Plan, and SOPs; the ot.ganizaton of the laboratory; 
sample and data flow; sample t d m g  and schedthg though thc LIMS; analytical and 
nonanalytical laboratory SOPs; and good laboratory practices. Training materials have 
been prepared to facilitate QA specialist trainiag. 

senior QA staff and management train QA t p c m h s  in auditing principles by allow- 
ing than to observe, and by acwmpanying than on intend and & e n d  system audits. 
After at least five training audits, the QA spcclalist demoastrates proficiency in auditing 
t c c h q w  by  COO^ and participating in an onsite audit of their assigned area. 

12.2 System Audits 

System audits are performad both by internal and cxtemal auditors. The QA -t 
performs internal systun audits. Cornmed clients and f'edd and state cer t i fpg 
agencies perform external system audits. A system audit is p c r f o d  to @tatively 
assess the laboratory's control system and is intended to provide cvideace of the 
laboratory's competence. 
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The objectives of a system audit include ensuring that 

. muagemat is committed to creating a work environment dedicated to quality 
and that a structured management system is in place to support an effective QA 
Program, 

the QA program is documented and implemented to assess work to ensure technical, 
administrative, and quality objectives, 

m personnel an adequately trained and qualifjecl to do their jobs, 

. senior management regularly assesses the ef%ctiveness of management controls and 
the adequacy of resources available to achieve and assun quality, 

procured items and services meet established requhmenb and perform adequately, 

. procedures are established and mrzintained for the timely prepamtion, issuance, 
control, and revision of documents, including docmmhhm of review and approval, 
and that records are specified, prepared, reviewed, approved, and 

. . fbr 
widentiary purposes, 

. computer hardware meets requiremats and that any changes arc cuntmlled, computer 
software is deveIopcd, validated, d d ,  and documeased; and that any changes are 
controlled, 

. . . work prfhmd complies with established tahical staadards and admmstdve 
controls, as well as safity policies, and 

. pnxxdurcs arc established fir detecring and prtventing @ty problems and for 
ensuringqualttyimprovtment. 

InW Swtem Audiy 
The foUowing quarterly intemal audit fiurctiom arc pd~rmed: 

Good laboratory prncticcs for logbooks I recordkeeping - Verifies tbat proper 
r c c o ~ i n g  p d c e s  are bang followed accordq to those defined in QA SOPS and 
that logbooks are current and complete, with documcntaton of supervisor review. 

Data s t o r n g d a r c h i v d d t  control - Verifies that data art stored and controlled 
properly, that COC proceduns are followed, and that sample activity is traceable. 

Sample storagdCOC - Verifies that samples arc stored and controlled properly, that 
COC p d u r e s  are folIowed, and that sample activity is traccabie. 
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SOP compliance - Verifies by o b s d o n  that procedures are being followed acco&g 
to m e n  SOPS. Also verifies that written SOPS are compliant with the methods upon 
which they are based. 

Reagent/standard storage control - Verifies that reagents, standards, and other chemi- 
cals are stored and controlled properly. 

Standards prcparationltracmbility - Verifies that new standard lots are properly tested 
apmt previously approved lots. Percent deviation criteria must be met for new standard 
lots to be accepted. 

Cooler alarm test - Verifies that cooler alarm system is fimctioning correctiy with proper 
notification of excursions. 

Routine checks of QC test samples - These an pcrfbned regularly and include checks 
of vendor-supplied glassware, glassware -on, water purification, &gerated 
storage system, zlnd reagga purity. 

Data audits - These are perfbrmed regularly, and the obj-ve of these audits is to look at 
510% of data packages generated, after they have beem submitted to the client. During 
these audits, QA staff verify accuracy, complctencss, and usability of the data. 

Customer Problem ReJolution Report (CPRR) follow-up - Verifies that corrective 
actions havt taken p b ,  arc still in effEcf and that rconconformance ncurrence control is 
active. 

Internal audit follow-up - Verifies that n o m o d o m  or problems noted during an 
lntrmal audit have been corrected. 

Externd audit follow-up - Verifies that n d m  or problems identified in an 
audit report fiom orternal auditors have been Gorrected or have speciiic target completion 
dates fbr c u d v c  action. 

The Mowing semhnuaI internal system audit functions are perfbnned: 

Faciliticdmaintenanrc schedule - Verifies that facilities and equipment art adequate and . . 
proptrly mmtamd and that b r a t o r y  areas are frec h interfirences or co-. 

Wvchouse audit - Verifies that all wadmsc operations are fuuctioning properly. 

GCIMS tape audit - Involves checlang GCNS tapes for adhence to colztractual 
and to ensure the consistency of data reported on hardmpy/diskettes with that 

generated on GCNS tapes. 
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The following internal system audit functions are performed annuaIIy: 

Subcontract laboratory audits - Consists of performing a system audit of all QA- 
approved subcontract laboratories. 

Training documentntiodqudifi~tions - Verifies that b a h g  mrds are current and 
that personnel meet the requirements stated in the current U.S. EPA CLP SOW or method 
as well as those specdied by rndividual states. 

Vendor audits - Verifies that procured items and services that directly affect the quality 1 

of results or products confbm to established specifications. 

Good automated laboratory practicdsoftware vaiidntion - Verifies that good auto- 
mated laboratory practice g u i d e b  are being followed and that all software systems have 
been properly validated. 

The system auditor should be accompanied by area management so that both can 
observe the operation bt hand from a QAIQC pmpectivc, and can amstnactively discuss . . 
-ve or operational problems encountend when thcy are observed. This gives 
bra to ry  managaneat an o p . p o ~ t y  to clarify or correct potential so 
that observations arc not in;rccurately described in a report to senior or executive manage- 
ment. 

I f d e k i c n c i c s / d ~  arc obsemd during the system audit, a CPRR may be 
initiated by the auditor. An audit report, which describes the n d r m a n c e s  is distrib- 
uted to the management of the audited anas. Management is rapmi to respond to the 
repod in writing. C o d v e  actions to remedy de6ctencies or n o n ~ m c c s  noted in 
the report an verified in follow-up audits on a quarterly basis. 

C o m m  ~i~ Malaw- Svs&mLAuditE 
AU of the above QA department auditing activities are coslsiderod in assessing the overall 
q d t y  management systans. QA departmeas auditing activities art summanzed by the 
QA manager and reported quarterly to the VPGM. B a d  on this report, the VPGM 
assesses the hegated @ty asmrance program and its performance in a quarterly report 
tottteCEOandseaiormaquncnt. These- focus 0nhowweUtheQApro- 
gram is WOW and i w  managanent problems that hinder the organidon in achiw- 
iag its objccliyfs in accodance with quality ~~. The effcctivcness of the system 
of mawgmat controls estabtished to achieve and assure quality is e v a l u  along with 
the adequacy of resour- and prsoml.  Senior m a m p m t  take prompt action in 
response to tbc quarterly assessment and document any resuiting decisions. Follow-up by 
the VPGM includes an evaluation of the eEeetimess of management's actions. 

External Svstem Audits 
CompuChern is aIso audited extensively by external agencies, contractors, and third 

. . parbcs. Certificatioa officers from various state agencies, includmg North Caroh ,  
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Califorma, New Jersey, New York, Wiswnsin, Florida, Massachusetts, South Carolina, 
Connecticut, and New Hampshire, conduct system audits of the laboratory. Most of these state 
certification programs specify that on-site inspechons are to be conducted annually. CompuChem 
is also audited by representatives of the Navy Energy and Environmental Support Acbvity 
(NEESA), the Hazardous Waste Remedial Actions Program m), and the Army Corps of 
Engineers. As a CLP contractor, the laboratory is also audited by the U.S. EPA (usually the . . 
regional office, but often includmg admmstmtive project officers from beadquarters) and technical 
and evidentmy auditors contracted by the CLP. Additionally, many clicats conduct insmons or 
hire third party QA auditors to inspact the labomtory befbre start-up and durrng the course of 
larger, more ct i t id ,  or politically or l@Iy sensitive projects. 

CompuChem requests notice at Ieast two weeks before a scheduled audit to ensure that 
mampmnt and QA U a r e  available. However, an external audit may bc conducted 
(anru~unccd or unannounced) at any time during normal b u s h  hours. To protect client con- 
fidentiality, some documents (particularly those identlfylng clients, sites, or projects) will not be 
made availabb for inspection except to those directly involved in such projects or a u i h o k d  state 

or federal officials or authorized thYd parties. 
Any deficienci~nonconformances obsemed by the auditors are included in an audit report that 

is generally written by a QA staff member within a weel< of the visit. CPRRs are initiated, as 
requu#S in response to the audit find@. When the final audit report is received from the 
auditors, it is compared with the QA audit report to see if any a d d i f i d  findings have been noted 
that aeed to be addrwscd. Once the nsponses to the CPRRs are cumpicid, a f o d  response is 
compiled by a QA staff member and submitted to the extend agency as requmd. Copies of the 
response art circulated to inttrnal management. 

123 Perforrrmnce Audits 

The QA staff conduct perfbmmx audits to evaluate the quality of the data produced by the 
analytd system. These audits are perfbrmed mdcpdatly of and in addition to routine QC 
check, and reflect as closely as possible laboratory pdbrmmce under normal operating con&- 
lions. Often, as a result of deficiencies observed during ongoing pdbxmance audits, a full system 
audit may be hithd. 

P e ~ ~  Audits 
lntamal perfonnancc audits include analysis and assesstlPent of doubb-blind pufbnnance 
evaluation (PE) samples and s u e - b h d  QC reference standards, assessment of proficiency tests 
for new methods, assessment of mcthod detection limit and method validation sfudics, and assess- 
ment of QC repeat statistics. 

Double-blind PE samples art ordered from a certified outside source and packaged into a 
SampieSavcr. They arc received in the laboratory under a dummy account number (blind even to 
the receiving clerk) and processed in exactIy the same manner as a field sample. The data report is 
mailed to a cooperative laboratory and rcporttd back to CompuCh ' s  QA auditor. Only the QA 
auditor and markcang representative are aware of the introduction of the PE sample into the 
system. Double-blind PEs art introduced at least semiannually. The selection of parameters and 
methods is largely based on laboratory perfbrmance on external PE samples and on results of 
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system audits. Results are summarized in a report to management and m d v e  actions are taken 
as necessary. 

Single-blind QC refhence samples are analyzed c o n c m t l y  with must external PE samples, at 
least quarkriy. These samples are prepared from NIST- or EPA-tractable &hence materials, 
when available, and are used as additional evidence that analytical systems are in control at the 
time of analysis. These results are filed for historical perfbrmance rtvicw and trend analysis as 
needed. 

Corrtrol chamng is perfbnned for all laboratory methods and mabices. Labora!oty control 
sample (LCS) recomics arc plotted daily and any outqf-control conditions arc flagged by the 
software program. The contra1 charts are e v a l d  daily by laboratory stafT. The QA staff audits 
control charts and evaluations monthly. 

Method d d o n  limit (MDL) studies are perfoxmed d y  and arc reviewed and approved 
by the QA department. Method validatim studies an p d h u d  as part of the developmart 
process fbr new nuthods and are reviewed and assessed by the QA deparhnent. QC repeat 
satisticsare summanred by theQAmamgerinthe QAmonthlyreport. 

External Petfofmance Audits 
CmpuChcm also participates in a number of external, interlaboratory PE studies; one to four 
cxtcmal PE studies are conducted each month h & m t  thc yau. These include the Water 
Pollutiou studies oh-g h m  EPA-Cinchnib, the NYDOH nonqmtable PE series, the EMSL- 
LV radiological PE studies, the DOE-EML radiological inScrcompatisrw studies, samples from 
state certif'ymg agencies, and dependent PE studies to support the HAZWRAPNEESAIDOE and 
the A m y  Corps of Engmeers programs. 

As a participant in the U.S. EPA CLP, the laboratory is also requmd to successfully analyze , 
quarterly, blind proficiency samples for both organic and inorganic paramatrs. Tbe CLP provides ? 

reports comparing laboratory perfonnaucc with all other contract laboratories in the CLP, in 
addition to (approximately quarterly) Laboratory Profile Paclrages nrmmaridng laboratory 
perfbnnance for routine QC parameters (surrogate and spike rtcovcries, RPDs, turnaround time, 
etc.). U.S. EPA Regton N also submits double blind spiked samplcs with each SDG and reports 
the results back to the laboratory witb comctiyc action q u k m n b  m e d  for any f a h g  
P- 
Mts h m  other extend PE samples are summarized and reported to senior by a 

deslgPatcd QA staff member. CPRRs arc issued as requmd fbr any cldci~~~ciw found in the PE 
sample d. Rcspoases to deficiencies are requid from the appropriate laboratory area 
manager or bis/ber designee. A fbnnal nsponse is thcn compiled by the QA staff member and 
submitted to the cxtemal agency as required. 
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13.0 Eauiement and Instrument Maintenance 

CompuCbem is a high-capacity laboratory that maintains a large i n w r y  of instmmext~on 
that facilitates rapid sample turnaround time, Expert technicians maintain and service the 
instruments, which reduces the possrbility of time lost due to insmunent failure. Historically, 
instntments have becn properly hctioning 97% of the time. Alternative instruments are 
always available, CompuChun has 10 W/MS tnsenuncnts & d i d  to analysis of volatile 
cosnpounds in samples, and 12 GC/MS instnrmeds dedicated to analysis of semivolatile 
compounds in samples. These two sets of G C M  hstmmnh are physically separated from 
onean~topte~eatcrosscontaminatioa.Instrumentswithintactrofthetwosetsarc 
ananged in wodaq clusters for maximum efficiency, and can be r e c a n f i e  as needed. 

Full-time experts maintain the analytical instruments, and pedbm routine and preventive 
maintenance and major instrument repairs on site. The instrument repair experts have a h e  
in-house stock of spare parts to exped~te repairs. CcmtpuChem also has service a p e m m t s  
w i t h ~ m a n u f a c t u r c r s t o f u r t h e r s u p p o r t t h e ~ ~ a n d ~  
program. Keeping instnmmts operational at all timts is tk key to CompuChem's prompt 
complcticmofroutk d y h c a l  tasks governed bydanadmg p m g m m d c  nquinments 
such as those of thc U.S. EPA's CLP. 

13.1 Hardware Tuning and Cdibration 

Tuniag and calibration of instrumftlts are documented in the instnunent runlogs at the bench. 
If an instnrment fails tunrng or calibration criteria (see S d o a  8.0), hardware adjumcnts or 
other appropriate maiatermcc is performed and documerded, and the analyst repeats the tuning 
and caIibration attempt. If the second attempt is suaxdd, this is a&red into the runlog and 
sample analysis may p d .  If the second attempt is wt oucetssful, w m c h  actions may 
include addit id  maintarance by the rll-time iastnrmcat service technicians in our instru- 
ment support group. 

Sample analyses may not proceed without an acccptablc calibratioll. Any equipment that 
cannot be successfully calibrated and returned to sewice befbrc the ncxt worlung shifi is 
clearly iabt1cd OUT OFSERMCE. DO NUT USE. The fact that the caiibration was unsuc- 
cessful is recorded in the insbumcnt runlog, if a d o g  is used. If he equipment does not 
r e q w  a runlog (eg., dytical  balance), a sign is aflixed to the equipment until the equip- 
ment is recalibrated and returned to service. 

lnsmmmk nubteame services at CompuChem B r  for GC/MS instzuments and other 
hardware. CompuChern staff have full maintenance and repair rwpansibilities fbr GC/MS 
instnrments, and have been formally trained by the imtmmut manufacturtr or other qualified 
instnrment service o ~ o a .  Instrumentation support &document insbument rcpur on a 
senice report. Historical activity records for each insewnent are kept on file. 

Although most maintenance is performed in house by senior chtmists or ktmmentation 
support staff, some instnrmcnts and complex repairs require that mahtemce be performed by 
the instrument manufacturer or supplier. For thls reason, service contrads are in piace that 
include periodrc maintenance by the vendor, although maintenance personnel i n i d l y  asscss 
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the hstnuncnt problem to determine whether repairs can be performed in house. 
Qualified senior analysts must be able to perform routine preventive maintenance on instru- 

ments;, learning to do this is part of each senior analyst's training program. ManufBcturer's 
manuals for each hstmmd are present in the laboratory in whicfi the instrument resides. 
These manuals include procedures for instrument calibration and fbr pcrfbnning routine and 
preventive maintenance. Hardcopy SOPS am in place that Bescribe these activities step-by- 
step. 

Prmntivt mahtemnce requknents for all laboratory -on and equipment are 
described in Tables 13-1 h g h  13-12. Instrumnrt maintenance is recorded in standardized, 
pemanedy bound laboratory logbooks that an subject to strict document control enford by t 

the Technical Communicati~ dcpamcnt. 

13.2 GC/MS Instrumentation 

P m t i v e  maintenance checks and services requid far GC/MS insbnrmcntation are presented 
in Tables 13-3 through 13-7. -on support staffpdbrn these d c e s  cvery threc 
months.Scnricencordsarc~permanartly.Theinstrumenraperatorpcrfolms~~~tinc 
pmmrive mainmame every 12 hwrs or as natded (Table 13-7). This scrvice is documented 
in lmiividual immmcnt runlop, which arc bound and archived acmfiirng to the procedures 
described in Sectim 9.0. The iasaument operator cumpleks a service record for nan-routine 
s e ~ c t  performed by tht insaument support staff. 

13.3 GC Instrumentation 

Most service on GC instruments is also pcrfbrmed in house, with thc exception of non-routine 
hardware mhtmame and some computer baard xnahction rcpaits. Preventive mintmmce 
in the GC Labomtory follows a set schedule, and records of preventive mahtamce are kept at 
each instrument. Records ofnon-routine senrice arc kept by the support staff. 

13.4 Inorgnnica Laboratory and Organic Chararttrization Laboratory Instrumentation 

Servia amacts for in the Inorganics Laboratory and in th Organic Character- 
izatjan Laboratory have been purchasad, and records of services performed are kept at each 
htmmmt. Routine p d  mhnance is @med according to the schedule set forth in 
Table 13-10. 

13.5 Radiologid Laboratory Instrumentation 

AU preventive mahtemnce and service records are kept by the Radiological Laboratory 
manager. Frequency of ptmntive maintmmce is shown in Table 13-12. AN ktmments in 
this laboratury are tinckr service and service tnginctrs inspect the units at least 
annuatly to determine whether additional maintenance may be necessary. 
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13.6 Semec Contractors 

Any repair perfonnd by a service contractor is documented by a t k h q  copies of the work 
order to the inmmmt maintenance logbooks within each laboratory. When logbooks are 
filled, they are submitted to the Technical Communications deparbnent for archival. 

13.7 Equipment Monitoring 

Bahces, o m ,  and refrigerators are monitored q u M y  (Table 13-1). The analysts use 
standardized iogbooks to record thennometer readhgs and d;suly balance calibrations. Facilities 
support staff keep records of inspection activities and adbcsive inspaion labels with 
dates of uupcct~cms of equipment such as vedatiaa hoods and fire admgdms. 
In case of other equipment fhilurc, most systans have built-in reddancy fhtws. The 

computer systems, includmg m, havc redundant sofhme and p m g m m h g  stared on 
back-up shadow systems. All tnstnunents have multiple rrchrndant systans available, except 
fbrthe FT-IRinstnunmtandtkTOC andTOX analyzers. GraphitefurpactMinstnuncnts 
may be used to perfom most trace metals aualyscs if either ICP instnunent is disabled. For the 
other mccpbons, approved subcontractor laboratorits an available to @rm anaiyses on 
short notice in such emergencies. In such a case, CaanpuChcm notifies the client and gains the 
client's approval befon allowing a subtmtmtor laboratory to @nn and-. 
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Table 13-1. Equipment Monitoring 

Equipment Check Acceptanct Frequency 
Criteria 

W l a g  Vcnfj. accuracy with weights calibrated M.05 g daily or with each use 
balancts against &ed class-S weights 

analytical balances Venfy accuracy with certified c l a w  M.00005 daily or with each use 
S weight using di&rent wight each 
dayovcr~ofweightsmutiDely 
detcrmioed. calibmted by outside 
source quafter1y. 

thermometers Vcri@ accuracy agains& N I S T d e d  M. 1 O C  

~~, or ifpurcbascd with 
certificate of Uacability, c W  
for l l~ercury separation daily. 

-*WP Vcrify temperatun within rangc. 4OC * 2OC daily 
refiigerators 

long-term stoxage Verify tempcraturr within range. twidday 
rdiigcrators (8 AM, 5 PM) 

mtzers VcrifL temperature within range, daily 

water baths VerifL temperature within range. daib 

O Y ~ L ~ S  Venfy temperature within range. daily or with each use 

firme hoods Check hi condition and velocity. monthly 
C b  A: 125-150 &U 

Class B: 100 din half sash o j m  80 cfm (MI) 
Class C: 75-80 dm haltsss4 5 0 4  cfm (full) 

safety showcts Inspect for working order. NA qua-IY 

firr extinguishers PuU pin in p h .  gaWe full monthly 

eyewash stations Inspect for working order. NA mb' 
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Table 13-2. Preventive Maintenance Checks and Services: Gas Chromatograph 

replace heater or smsor 

Items to be Probable Service Procedure 
Inspected Problem Interval (internal)* 

line fuses (GC) ~nactivt GC; blown fuse as requred r c ~ h f u s t  

in-r for packed failure to heat as required npkc katcr or sensor 
columns heater or 
SULSOr 

splitla injector failure to heat as nqutnd 
for capillary columns 
heater or sensor 

injector septum in thc obstructiodleaks daily ~inspcct,orreplactasnquind 
GC 

injector liner poor chromatography as required clcan,inspat,orrcpkcasrrquvcd 

carrier gas connccuons leakage as required tighten or replace fitting 
and coupbgs 

&er gas filter in the ob6tructed; as required r c p k  when new gas cylinder 
GC law flow rate instaUcd 

Filter flow controller dirty every 3 months repiace filter 

capilla~y c01umn poor chromatography as required ~ o r r c p l a c e a s n o a l c d  

packed column exc&vcusage, leab as required inspcctornplaceast\eeded 
(glass) at injection and interface 

port of the tone-heating 
block 

packed column excessmusage, leaks at as reqlured inspa or replace as needed 
injection and inkdke 
port of the zonehating 
block 

detector heater GC not ready as reqlured rcplact heattr or sensor 

GC cooling fan blown fusc daily inspect or replace fuse or fan as needed 

*Applit.Mc p-xhm am prcrcdod in h e  F i p  opumr mud. 
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Table 13-3. Preventive Maintenance Checks and Services: Mass Spectrometer 
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Items to be Probable Service Pracedurc 
Inspected Problem Interval (internal) 

Wjct -tor obstruction or glass as requrrcd clan or rep& 
b d g t  

glass jet separator obstruction or glass as required @a= 
fermles breakage 

mass analyzer head gross I t a l y  persistent as required mJ=t 
assembly (in the pnssurr due to degas- 
vacuum mamfold) sing of trapped gases in 

k-system, 
faulty CAL D s  prtsfllrt, 
bdty !witch 

q u a d r a p o ~ e ~  failurctoptunc; enry three months inspect or replace 
a n a l p  wecust 

dectmn multiplier low sensitivity arcqutrcd iarpsct or g l a c e  

Alcattlvacuumpumps locksup every three months ~WeddyandrepLaceo i l  

Pfeiffer tuba pump dirty oil -kb' purge weekly and rcplacc oil 

Seizer tur& pump dirty oil every thnc months purge and rcplaa oil 

vacuum syslcm filter excessive use, dirty as required clean and inspect 
filter 

ion source lack ofscnsitivity, emy three months clean, hpect, or replace 
imN=pcalr -PC, 
IU)amomE 

1 
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Tabte 13-4. Preventive Maintenance Checks and Services: G C M S  Interface Oven 
k 

Items to be Probable Service Procedure 
Inspected Problem Interval (internal) 

capillary interface ~lWged as required clcas inspecs or replace 
tubing 

*tor divert leakage e v e ~  three months tighten or replace 
fitting 

vacuum divert valve clogged mrythncmonths clean, ins- or replace 

Table 13-5. Preventive Maintenance Checks and Services: GC/MS Power Module 

Items ta bt Probable Service Procedure 
Inspected Problem Interval fm-1 

p0wcr S U P P ~  low or missing voltage may thre  months masurc and verify printed circuit 
m) 

turbo power supply failure to function cvery thnc months mcnnn and mify PCB, or replace 

Table 13-6. Preventive Maintenance Checks and Services: GC/MS Card Cage Module 

Items to be Probable Service Procedure 
Inspected Problem Interval (internal) 

air filter at bottom dirty filter, obstruction cvery three months dean 
of cagc of air ffow 

Ean burned out fan every thnc months clean 

signal cable on digital no signal as requ~nd in- for scare fit or rcplacc 
YO PCB 
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Table 13-7. Preventive Maintenance Checks and Services: Nova Computer 

Items to be Probable Service Procedure 
Inspected Problem Interval (intemai)* 

fan faulty fan rotation r ~ g d  inspect or replace 

output signal failure to b t  as required check and verify 

adjustable DC law voltage as rcquind chcclr and vcnfy 

disk d m  crash as requid inspect and =&a 
ckksoffware 

Table 13-8. Routine Preventive Maintenance: Inorganics Laboratory Instnunentation 

Check and clcan air filter. 
chcckcwettes. 
ChackIRsulsorwindow. 
Check and replace marble chips. 
Check drain lines. 

Clean torch as fCqtllfCd, minimum weekly 
Check and clean film. asrequued,miaimumw#idy 
Clean netmlizcr chamber area. as nquircd, minimum wcddy 
Rtp- pump tubing asnquirrd,minimurnweddy 

wash reagent hcs. 
R c p h  wotn ream tubing lines. 

C W  and rcplacc worn pump. 
Clcan pbasc separator. 

Washrcagcntlines.Rcplaccworn 
rcagcnt tubing lints. as checked daily 

Changc pump tubings. 
Change rcductant tubing and every 2-3 months 
sample and mixing coil tubing. 
Change sample probe. as ntbdcd 
Replace opucal cell. 
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Table 13-9. Routine Preventive Maintenance: GC/MS Laboratory Instrumentation 

Instrument Routine Mainttnance Frequency 
PerFormcd 

Volatile GC/MSs Change septum, column maintenance, clean as nccdcd; checked each shift 
injection port liner, back flush purge and trap 
device, change trap. 

Semivolatiles GC/MSs Change septum, clean or replace injection port evcry 12 hours 
liner, clean injection port, @om column 
maintenance. 

Table 13- 10. Routine Preventive Maintenance: Organic Characterization Laboratory Instrumentation 

Instrument Routine Maintenance Frequency 
Ptdormed 

I 

total organic carbon Cbangc catalya with sldgclsedimtnt mow 
Dohrmann DC-180 Cltan sludgdsalhcnt'sampler. daily 
(with boat sampler) Check pH of gashquid separator (pH <2). monthly 

chanscp~lmp-. mow 
Chcckgasflawratc. &lY 
C b g c  copper a d  tin in scntbber. 
Clcan dust out of electronics cabinet, every three months 
Clean sample cell on IR detcctor semiannually 
Empty water trap. daily 

total organic halides Clean combustion tube and filtration cell w 
Dohnnann DX-20A with chromic acid 

Sampm path, daily 
Verrfy proper gas flow ratcs. 
Clem dust out of clcurcmics cabinet. monw 

FT-IR Nimk Tcst to verify laser, detector WY 
Model 42 (source), nitrogen, and scan arc working. 

- 
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Table 13- 1 1.  Routine Preventive Maintenance: GC Laboratory Instrumentation 

Instrument Routine Maintenance Frequency 
Performed 

GC/ECD R e p ~ s e P ~ .  cvcry 72 hours 
Replace first 2-3 inches of column packing. wry 72 hours 
Replace injection port liner. may 72 hours 
Swab injector port with a series of four solvents. cvuy 72 hours 

GCNOA Replace ELCD detector solvent. wcJdy 
Replace fwghcning resin. -Y 
Replace finishing rein. annually 

HPLC Column flusbcd with methanol. daily 

Table 13- 1 2. Routine Preventive Maintenance: Radiological Laboratory Instrumentation 

Instrument Routine Maintenance Frequency 
Performed 

Packard liquid None rcquircd ulccpt inspect sunpie changers. weekly 
scintillator 

Tennelec Low Lcvcl none requid NA 
A1phalBet.a 

Ebcrlinc d w i o n  Clean as needed. at least weekly 
monitor 

EG&Ggamma Make sure then is an ample supply of liquid wCddy 
detector nitrogen 

NMC radon counter Check for dust and clean. at legst weekly 

ortcc alpha nonc requued NA 
m - r  
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14.0 Oualitv Assurrnee Obiectives for Measurement 

To meet tbe objectives of the QA program as they arc described in the QA policy statement 
(Section 3.0), senior managemtnt supports a program designed to: 

assess the capabilities of analyticid methods for meeting users' needs in terms of 
accuracy, pprccision, completeness, r e p ~ v e n e s s ,  and comparability; 

establish and monitor the routine operatid pdbrmanct of our laboratory 
through appropd system checks to ensure that all aspccts of the QA 
program @=; and . assure that corrective actions are taken and tbat system control has been restored 
before resuming sample d y s i s .  

Tk~ofthcscproces~willbediscussedinthisscctim. Section 11.0dcscribesthc 
-laboratory's methods for fuEhg muhe QC q u h m t s .  Auslrtiag programs, proficiency 
testing programs, and corrective action procedures are discussed in Section 12.0. 

Following is an overview of CompuChunls QA objactives for precision, accuracy, 
r e s p d w m s s ,  comparabdtty, and mnpietencss. 

The labaatory objeerivc fbr pncisioa is to met or eK#ed the m e t h o d e e d  or 
client-spdkd precision mpkamts as applied b samples of similar matrix and 
cos1ceutdm. To evaluate precision betwen matrix spike duplicates and inorganics 
sample duplicates relative percent difkmce (RPD) critnia published by the U.S. 
EPA fix its CLP SOWS kr inorganic and organic d y s e s ,  and tbosc determined 
h r n i n t t r n a l ~ ~ p c r f o & ~ a r e & .  - h e f b r m u b f o r ~  
RPD is: 

IMS - MSDI 
x 100 = ~ v t P e r c e n t D ~  

112 (MS + MSD) 

MS=spiker#;wtryfbrmatrixspikc 
MSD = spike fccovery fbr matrix s p h  duplicates 

IS - SDl 
x 100 = k l a i i v e P c r c e n t D ~  

1/2 (S + SD) 

S = samplc d y t e  canccntration 
SD = sample duplicate anal* 6oncemate 
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14.2 Accuracy 

The laboratory objective for accuracy is to meet or exceed the accuracy requhneats 
dictatcd by the method, contract, or citeat, and as applied to samples of similar matrix 
and C O ~ O L L .  To evaluate accuracy in matrix spike, matrix spike duphcate, and 
blank spike QC samples, CmpuChun uses percent reanmy criteria published by the 
U.S. EPA in tbeir CLP SOWS for iaorganic and organic analysis, those p u b W  in 
the Federal Register (40 CFR 136, Odober 26, 1984), and those determined from 
~ l a b o r a t o r y ~ ~ d a t a T h e e q u a t i o n u s e d t u d e t e n n i a c a c c u r a c y i s :  

MS = W o n  of target d y t e  in spiked sample 
U S = ~ O f ~ a P a l y t c i n u n s p i k e d s a m p l e  
S=sp~standani#ma ' " 

Completeness is a measure of the amount of valid data obtained fmm a nwwment 
systcmcomparedtothcamountthatwascxpecrdtobeobtaiaedundernormal 
conditions. C q C h e m ' s  objective fbr ampletmess is to provide u q d d k d  data of 
tbehighestqdityhr 100%0fsamples. Factorsbeyandtbelabomtory'scoatrolthat 
adversely ?Ittaimncnt of c ~ m p 1 ~  objdm include: 

receipt of samples in broltar cooSainers 
receipt of samples whost COC or sample k g & y  is cawpromised in some way 
d p t  of samples with M i C n t  volume to perform initial analyses or 
npeatanalysessbouldinirill~rtsno5rrrcctQCacceptancccriteria 
~ p t o f i m p ~ y p d s a m p l e s  
~ptofsamplesbeldinthef ie ldloagcrthan~sotbatboldngtime 

are jaapardized 
~ptof~ lc tcor inaccurat t info&on~t inginthcappt icat imof  
incorrcctrnetbods 
ascsmmt of sample data by eadcuscrs using criteria ather than those stated 
in applicable method dmces  or applicable data vslidatio~~ guidelraes 

When requested, the c o m p 1 ~  of an analysis can be documeated by inclwiq in 
the test report ac ient  i n f o d o n  to allow the data user to asscss the quality of the 
results. This idb&m may include such hrms as chtomatograms, mass spectra, a 
summary of QC sample d t s ,  and the tabulated analytical d. 

Additional d t s ,  up to and including all data sufficient to recreate the entire analyti- 
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cal process, are optional deliverable items. These may include b r a t o r y  workdxets, 
calibratiun dau, all QC sample data, and internal COC documents. The highest level 
docwent muJatcs that required under the U.S. EPA CLP, and is intenrlPrl as a legally 
defensible document in itself. The raw data (before data reduction) are archived 
defhiteiy on magnetic tape and stored in a secured area within the fasility. 

R e p d m m s  is a qwhtative dma&&ic, and is d d a d  a goal to be 
achicvcd mtkr than a quantitative measurement. It describes the d e p c  to which the 
aualytical nsuhs of a piuticular sample accunrtey and precisely represent results 
~ o f ~ s a m p l e s t d m f i o m t h e s a m s i t e d u n n g t h e s a m p ~ e v t n t .  
R c p ~ ~ i s ~ u p o n b o t h t h c ~ i i n g p r o g r a m d e s l g n a o d p r o p c r  
iaboratory pr-1- 

F o r m a n y ~ a m p l e t y p e s , t r u e r e p r e s e n t a t i v e a e s s c a n l l e ~ ~ b y ~  
cdktim planame, sampic wmpiting, andlor sampk splitting. Soil samples and 
sampks ofcornpiex or matrix d y  present the geatest a d c s  
forsampletsaadanalysts alike. T b t s a m p l e r s h w l d m a k e e v e r y ~ r t t o ~  
t h c s a m p i e c h r n n g ~ ~ ~ ~ . L a b o r a t o r y ~ m u s f ~ p r a c t i c a i ,  
bmgcnm or thoroughly mix the sample befbct m d n g  ahpots for analysis. 
c ~ u c h a n ' s  sample p r e p d o n  SOPS include d c  procaium fbr cump06- 
and- 

. . 
as-received samples. R e p d v ~ w s  can be assessed by analyz- 

ing field duplicate samples. 
T h e m a r m c r i n ~ e h t h c d a t a a r t c o ~ t o t b e ~ ~ s ~ m p I i n g e p ~ a n d  

sample srte(s) are major txmdcmions when dua lkg  n p ~ ~ .  When the 
laboratory is aware of conditions adversely a f b h g  data rep--, a QA 
Ndceor~ryN~~~isincludedindatapackaBesto~rcsultsardto 
provide guidance in intcrprcting data usability. 

14.5 Comparability 

C~~rtfirstotbtd~withwhichoaedatasctcanbecxwnparedwith 
aaotbg. Tbe aualvt;caI d can be compartd to results of dkr laboratories 
because the objectives of the b r a t o r y  fbr cornpa&- are to: 

dPnoMtratt traceability of a o a i y t i c a V d i b ~  staadards to NIST, EPA, or 
o t h c r ~ s w r c c s  
w s t a n d a r d ~ 1 o g y  . adbert to instrument tuning and calibration procedms and fmpency 
requirancnts . apply appropriate lmIs  of QC within the amtext of the QA program . participate in interlaboratory studies and iodependcnt proficiency tedq 
~rogramsto-~ra torym-  
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By using fraceable standards and standard methods, the analytical results can be 
compared to other laboratories operahg similarly. The QA program documents QC 
performance and the interlaboratory stdies document pe&ormanct compared to other 
laboratories. Additionally, intcmal quarterly biind proficiency studies are instituted as 
a means of monitoring intralaboratory pcrformauce. 

14.6 Data Quality Objcctivcs 

Data quahty objectives (DQOs) are used in ghmmg enviroamental data mWon 
activities.Theyare~becausem#tingtheseobjecti~t~assuresWthedata 
will support ttte decision. They establish tbe level of data that will support the dtci- 
sion. They establish the l e d  of uncertainty in results that a decision maker is wdmg 
to accept. They can be used to define QAIQC programs @c to a project or data 
coUection activity. DQOs have been established for prujpms under which the labora- 
tory provides analytical services. IntMnal project support staff work closely with the 
client and regulatory agencies to cllfllrc that DQOs will be met by the d y t i c a l  
muhs provided. The project mamgamt teams at CompuChem cunvcy project- and 
client-spdic mphmts to the laboratory by using and clistribuiiq project profile 
sbeetP (PPS) and holding d y  team mdugs. 
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15.0 Corrective Action and Documentation 

When out.of-control events occur, they are documcnttd and corrective action is implemented. 
How such events are cbxumented depends on the type of event and area in which the out-of- 
control event occurs. Most out+fcontrol events identified during routine sample processing 
are restnctcd to slngle samples, batches, or data reports. Some examples of these types of 
events include: 

incorrect client identifier on COC documents 
bralcen or u n p d  samples received 
lab acdeit  dmng sample proctssing 
accuracy failures for sumgate andlor spikc standards 
precisim failures betwem duplicates 
4 in internal sbndard responses 
camhati ion of method blank 
errors or omissions in data rcports 

The types of cxcursicms that occur and the wmdive action documentation that results durrng 
&rent stages of sample processing are discussed in the fbllowhg section. 

15.1 Discrepancies Noied During Sunpie Receipt 

Any discrepucies noted during the sample receiving process are doammkd on the 
COC form. IufbrlIlatioB about disc@ts is prwidtd to the cwtomer scwice 
r e p d v e ,  who is responsible for amtadq the client about tfrc problem and 
dor " ,thcrc~dutimina~~'lo~.~ftbcciient~cts~laboratoryto 
procoed with sample analysis, a QA Notice explahbg the problem is inc1udtd with the 
data padage. This process is commonly used when samples are d v e d  at higher 
than req.lllffd tanperatuw or have been improperly p d .  If a sample is broken 
d u n g  transport to the laboratory, the customer service represumtiye notifies the 
client, who, in turn, the field crew to rtsample if possible. The client also 
instnrcts the laboratory on the dispositim of the received sample. 

15.2 OutofXonirol Evenis ti the Bench 

O u t - o f ~ l  men& noted a d  wcorrcctcd at tbe bench by technicians or analysts and 
proof of return to control are d o c d  on sample p e o n  wockkts, sample 
analysis woskheh, instrument d o g s ,  calibratian or tmpmtwe ~ogbads, or 
iastrumcnt mahumcc logbooks, as applicable. These hnns may scrvt as documen- 
tation of action taken as a result of a failure. When a failure occurs, the analyst 
records a umnncnt m the appropriate field of this report and the Production 
Planning and Control department to mchdule the sample fot the process that must be 
rcpeattd. The analyst is required to document thc fkilure and rcqturtd comctive action 
by using the comments field, signature, and condition code, if applicable. Condition 
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codes are recorded on the report as well as entered in the LIMS in the appropriate 
analytical field, i.e., sample p r e p d o n  procedure queue. Condition codes, 
fivthtr described in Scction 16.0, arc used to ckscrik the status of a sample 
analysis and whether reanalysis is requid, Thc codes allow for tread d y s i s  to 
be presented in a series of tables and graphs in the QA dcparfmds monthly 
report to management- 

15.3 Erron or Omissions in Data Reports 

If errors or omissions in data rcports arc f i n d  dunng any of the review 
processes, a Go-Back form is completed and the dafa are returned to the appro 
priatc area fix correction. The actual c o d 0 1 1  made and the person who made 
the d o n  are documented on the &Back hnn. A QA Notice or hboratory 
notice is included with any reported data that do nut meet all QC criteria or which 
~ ~ ~ 0 1 1 . T h i s n o t i ~ t ~ l a i n s a n y o u t 9 f ~ e v c n t s a o d ~ 0 ~  
actiodlstakentoranedythem. 

O b ~ ~ ~ l ~ d o c u m t n t e d h t h e s e w t i ~ ~ a r c s l s o ~ i n ~ c a s e  
namtivt, which is included with most styles of data reports. Case mrdm are 
w r i # e n b y ~ ~ t a e h n i F n l t e v i ~ w ~ f o f ~ d a t a p a c k a g c , w h o ~ ~ r t i ~  
of data package. 

15.4 Out-oCControl Events Observed During QA, Management, or External 
Audits 

During various inhtrnal or external audits, an o u t ~ ~ l  cvent might be 
observadbyQA,mampn&,orRdernalauditorsthatcanaddyaffict 
laboratmy quality on a more global basis. T b  events might fbr example, 
etltire aaalytical systems; projects; data usability or iukgdy; or sample integrity, 
security, or safety. 

An unacqbblt result on a pmfbxmancc cvaluafh (PE) study or internal blind 
PE study can also be an indication of a systematic pmblem. Other ewmplts 
includt: 

tanperaturr excursions on successive days in a sample storage refrigerator 
impropcriy calibrated analytical equipment 
poor spike ~ v e r i c s  on multiple exhadom of an LCS 
~ ~ 0 r s a m p W s t a a d a r d s t o t a g t  
~ ~ p l d e  SOP or p e r s d  nat fillowing SOP 
dcvhicms in COC doanncntaton or proeedurc 
oblituatiopls, writeovers, or 0 t h  imptopa data conedons 
expired standards on tk "active" shelfof a refiigtrator 
opcnorunlabckdwastecontainers 
kdequak hood velocity 
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. recutrtog out+fcontrol d t i o n s  evident on control charts 

These out-of-~~ntrol events and the corrective actim taken to resolve them are 
documented in several ways, such as: 

. An intertjffice memorandum is written to the respamible party describing the 
o u t + f ~ l ~ c v e n t ~ a w r i t t e n w r i # c n ~ l u d m g c o d v c  
action by a q e d e d  date. 
Afttr internal or Gxteraal audits, a formal report is wri#en to all involved 
laboratory areas that describes any n d -  or deficicllcies ibd. 

Written responses from the rtspwsible parties, which detail comctivc actioas 
take, are required. For extemai audits, these respcwses are included in the fonnal 
writtenlesponsctothcauditor. 

Quarterly follow-up audits are perfbmd by the QA department to ensurt tbat 
~~&~tact i~~~havtbccnimp~.Thcseauditsartdocumeaadonfomrsand 
fled in binders in the QA departmat office. 

A CPRR (see Figurt 15-1) is issued and cornpibed when an extend or internal 
clicnt idadks a deficiency. This fbrm documents what the outof-1 situation is, 
whoisnsponsibiekwrrccting~problem,whatactio11istobe~dfhC 
target date implanentation* 

T h t d ~ k c l o s e d m ~ t Q A o r l a b ~ h a s d e t a m i m d t h a t  
implemmation is complctc and tbat system conttoI is restorcd. Thcst reports an kept 
o n ~ e b y t h c c o o ~ r a n d c a n b e u s c d ~ ~ d ~ .  Coatrolchartduation 
forms arc campietcd bythe laboratory to document& messmat o f o u t - o f ~ l  
sta&idcvmtsthatoccurduringsamplcp~.Anynecessarycmcctive 
act iaasareaotadonthchnns.~QAdepartmentauditstbeduat i~~~~ 
-Y. 

Tables 15-1 through 15-4 numark QC sample f i q w q ,  acccptanet criteria, 
andconrctivehinalllaboratoryarea~fbr-bW,bMgpilcesd 
LCSs, matrix spikes and MSD pairs, and duplicates. Acceptance criterk limits for 
CLPmetbodsarc~bythtpub~SOW.Limits~~LPmdhodsor 
limitsthatarenot~dinthtmcthodarcsubjedtochangebasedugonupdated 
~ r y ~ c a l @ c m a n c e d a t a ~ y , ~ c r i t e r i a a r e  
a c t v i s o r y d e s s t h c c l i c n t ~ s p e c i f i i c ~ ~ ~ a c t i o 1 1 s t e p s f o r f a i l ~ r ~ ~ .  
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Figure 15-1 

COMPUCHEM ENVIRONMENTAL CORPORATION 
CUSTOMER PROBLEM RESOLUTION REPORT 

ORIGINATOR (TO BE COMPLETED BY ORIGINATOR) 

RESOLUTlON (TO BE COMPLETED BY ASSIGNEE) 
Date rcvd Heferred to CPR Contad date 
Cornml date Client issue valid? Y or N Contact with Originator 
Completed date - Resolved by 
Resolution time - 
Notes/Action/lnfo - 

Client NameProjed , 
Address 
Address Phone # 
Priority Account # 
Case # SDG # 
Rpt. Style Order # 

CC #s 

QAlCORRECflVE ACTIONrmON-CONFORMANCE RECURRENCE CONTROL 
I 1 

Date inquiry rcvd - Internal? Y or N 
Originator/AA/Sales Rep 
Desired msponse date 

pRWYz -1 
Attachments 

Order Req - Phonelog - Quote Note Other 

Corredive Action Required? Y or N Target comptetion date 
QA Person Responsible Actual cornplation date 
Deficiency 

VotadPloblemt/Background 

Adion to be takenlAssignment 

QA followup/recurrence audit findings 
SOP modified? Y or N Target date - 
Auditor CAR dosed 

SPW 0202 
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Table 15-1. QC Frequency, Acceptance Criteria, and Comective Action for M d o d  Bh& 
t 

' Mdhad ' Frrquc~cy AEctptauceCriteria ConrsctiVcActibn 

GCMS 624 o n d l 2  hra All s u m p t e a  within amtrd limitr (CL) Dacanuminr t thdtnp .  
All tuget wm@ lids (TCLS) < ln Flu& mp. 
the -on limit (DL, qd to the h d y z c  until blank mats 
nportins limit). AU nm-TCLs c 25% critair 
internal s t d a d  (IS) peak height 

GCM 625 minimum 5% M mmpka within CLa I - h l t ~ u n t i l p r o M t m i a  
TCLphthrluere2 xDL identibd urd amckd. 
No mare thm five nar-TCh (excluding R.eehact entire ktch. 
solvent bypmduc~l) > 25% IS pak height 

GCJMS 8270 minimum 5% All wmgata within C b  Halt d y i a  until pobkm is 
4- (A) TCXphttulrter<2 x DL i d e n W  md conadsd. 
d i d  (s) 0th  TCLs c 1/2 DL Ramltrct entire ktch. 

Nomar:thnnf ivcdCL~1O%IS 
& fight 

N o ~ o ~ ~ ~ ~ ~ ~ I M B I - T C L ~ > ~ S % U ~  
c 5 x I S p a k ~  

GUMS 8240 &l2 hrr. All smugaka within CLs D s c o a m m i ~ i c ~ . n d t n p .  
(A) T C L c o m m o n t b s d ~ < 2 x D L  Flush trap. 

OdrnTCLac IRDL R c m d p  until MrnL msch dl 
Nomaethra Gvemm-TCLs> 1WhIS d cr i ta l .  
perlr hcisht 

Nomorcth.nthroc~TCLs>25%md 
c SX IS peak height 

C3ClMS 8240 minilItum 5% AU sumptea within C k  Halt u d y ~ h  until paoMem u 
(s) TCLoommon t b d v e n B c 2 x D L  idtnt&d.ndcomctsd 

OUln TCLa < 10 DL Reprrpuc entire batch. 
Nomomdun five-TCh> 10% IS 
w hcieht 
No mas than three non-TCb > 25% d 
<5xrspakheight 

GCMS CLP3/90 oacdl2 hn. All sunu@ca within C L  ~ ~ l i n a m d t n p .  
VOA (A) TCLeomm~n Imbdolvmrb<2 xconm-  Flu& tnp. 

q u i d  quurtitath limitl (CRQL) ~ u n t i l W m c c t a d  
Other T C h  c lL2 CRQL critmia. 
Nomomttvn f iwwn-TCh> lO.!IS * hciBht 
NomaethnthtotnmTCL>2S%and 
c5xTSpkhcight 

Gc/MS -3/90 minimum 5% All sumgata within CLs m t ~ u n t i l p m b l e m i a  
VOA (s) T C L o a n m o n L b d r a r ~ ~ 5 x C R Q L  identified .ad carectsd. 

OUlcs TCLs < 112 CRQL Reexmu mtirt brtch. 
No nwm than five norrTCLa > 10% IS 
@ height 
No mare than t h e  non-TCLP > 25% d 
< 5X IS p d  haght 

. . 

CompuChern Quality Assuranw Plan Page 15-5 



Section No. 15.0 
Revision No. 5 
Date: April 1,1994 

Table 15-1 I-. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks 

Lnb Method Fmquenq AcceptulccCritcrh c 0 ~ ' x c t i m  

aUMS 10192SAM d l 2  h. AII TCI* < CRQL l b o n t a m i ~ t c  h nnd tnp. 
VOA Sumgak within CLa Fluah tnp. 

Naa-TCLs < 2.0 uglL R m d y z  until blank me& 
dldea in  

GCMS CLP3/90 minimum5W A U ~ w i t h i n C L a c x c c p t a c c e p t d  rcidtadyakuntilproMcmia 
SV (A) (S) d o m b r r / ~ b u t > l ( r / r r c l c o n r y  idenW and comded. 

TCL pbhhtca < 2 x CRQL R c a h c t  entire batch. 
Other T f i  c 1 R CRQL 
No mora t h  fivt nat-TCWnon-dvmta 
> 1wIS pdbei,ght 
No mat rhn throe wbTCLs > 25% ud c 5X 
Bpakhcisht 

GC/MS 10/92SAM minimum5W AUsumgatmwittlinCLs Halt uufymr until pbMtm is 
SV (A) TCL 5 CRQL identiW rad comctsd. 

Non-TCLd < 10 Ugn Randrrict mtk batch 

OC 601 ancJ24 hn. W ~ ~ C L *  DsGantlmiarttliacludt~8p. 
methyhe chlaide < 5 ppb Fhub durrm 
d*TCLs<DL Rtrarfyaeuntifbtnkmabd 

eritcrl. 
R t p d  inifid d i b h  if 
-. 

GC 602 d 4  hn. Surrogrba within C h  Daront8mi~tchmdmp. 
All T C t  < DL Fluoh cduum. 

~ u n t i l b h k m o c t r d  
cri* 
Repat initid CJibmhn if 
-. 

GC 608 minim~m5Yr Smmg&awithinCb Hittuvlyrir~nti lpmbhir  
AUTCb<DL identiki d taracoed. 

Rc4amt & batch. 

GC 61018310 minimum 5% SurroIpta within CL* H . l t a d y s b d p o M c m i r  
Al lTChcDL identifiad .nd carecrcd. 

entire htch. 

GC mod. 80t5 minimum 5% SSunogrtcr within C k  ~~ luwr md trap. 
TCL c DL nurb tnp. 

~ U n t i i b t U 1 J E m o G t s a l l  
aibaL 
Repat britLl d b h  if -- 
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Section No. 15.0 
Revision No. 6 
Date: April 1,1994 

Table 15- 1 WMUWEQ. QC Frequency, Acceptance Criteria, and Corrective Action for Method Blanks 

GC 8010 minimum 10% Sumptea  within CLs D c c m ~ l i ~ t & l . n d t n p .  
Methykne chhidc c 5 ppb Fluah column. 
AII other TCLa c DL ReuulyLe until blank meeta dl crittrir 

I Rcpert initid crlibnhon if n s e s q .  

GC 8020 minimum 10% Sunogates within CLs Dccmtamhatclinamdtrap. 
All T C L  < DL Flush oalumn. 

R a d p e  until Mark mala all CriterL 
R e p t  initial orlibdm if mcuwy. 

GC 8140,8150 minimum 5% Sumgata within CLs H a l t ~ u n t i l p o b k m i s i d c n ~  
8080 All TCLs c DL md e. 

RcwXtrm entire tntch. 

GC CLP 3/90 ondcxtmction No T C k  > CRQb If TCLa > CRQLs, reprcptt entire batch. 
brtch; at lead Surrog.ta > 20% recovery - =pla 

' G C  10192 SAM ondexhction Surrogate lbeovcry 60.1 50% If Mrnlc f.iL a m g a b  r e q u k m b  for 
PcstPCBa bat+ at kas& No TCLs > CRQL 10/92 SAM, mcxmct allire brtch. - -pkr 

Inots. 3102 alkdiruty minimum 5% < qmtiq limit ~ u r d ~ e n t i r t b r t c b .  
10.303.31-1-A 

I=-- 10-124-13-16 minimum 5% < repahne limit 
hcxanknt Cr 

3252 chlorida minimum 5% c rrpomnS limit 
925 1 

hwg. 3532 drab minimum 5% < q d n g  limit ~.adranr lyLtcnt i reb.rch.  
3532 nitrib 

hmg. 200.7. CLP, minimum 5% < CRDL or npOmng limit Prrpucurdranrlyteenlimbtch. 
6010 
ICP mcWt 

i 
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Section No. 15.0 
Revision No. 5 
Date: April 1,1994 

Table 1 5- 1 cmmum. QC Frequency, Acceptance Criteria, and Comective Action for Method Blanks 

Lob .Metha?. Fmqmmq AeccptanceCrtkrir -*. . . 

hWm. 2062, m. minimum 5% < CRDL a -8 Rtput md mn8lp entin btch. 
7060 (As) limit 
2702, CLP, 
740, 
2392, CLP, 
7421 (Pb) 
2791  CLP. 
7841 (TI) 
OFAA metrls 

v - 
m. 245.1, CLP, minimum 5% < CRDL a reporting Reprrpuedrerarlyacenthehtch. 

7470 (A) limit 
245.5, CLP, 
7471 (9 
rre by CVAA 

hOfW. 3352-3, d u r n  5% 4 R D L  a v g  P R p M d ~ c n t i r c b r b C h .  
CLP (A) limit 
CLp (S) 
CN -- 350.1 minimum 5% < Fepomng limit PRpue ud mndyze entire b!ch. 
1 0- 1 07-61 A 
ammonia 

In- 130.1 minimum 5% < q x h g  Limit Pnpre md mnriyLe mtk &. 
10-3018.3 1-1-A 
huQcar 

In-. szo.in phcrrols minimum 5% < rcportins iirnit ~ r c p r c . a d ~ c n ~ c b . t c h .  

InofXW. 3402 minimum 5% < q x r h g  limit Repucradranrlytecntirehbch. 
10- 109- 12-2-A 
fluoride 

Inorg~. 160.1 minimum5W <lOmg'L+ofWtnrbIu PrepredraallyLtentbEbUch. 
filtcdb residua 
midw 

3 

InOrsm. 1602 minimum5% <4&0faoa-iikabk P n p r t d m n d p e n t i r e b t e h .  
m- Wtmble residue 
midue - 418.1 (A) (S) minimum 5% 5 1 .O ppm (A) Prrpur md m d p  entire batch. 

chrnct S O ~ E  (A) r 25 P P ~  (s) 
9071 (S) TPH 

503B (A) minimum l W !  5 I .O ppm (A) Fkpuc d mndyz entire bmtch. 
c~ 9071 (s) r 35 ppm (3 

d d t p a a c  
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Section No. 15.0 
Revision No. 6 
Date: April 1,1994 

Table 15- 1 -. QC Frequency, Acceptance Criteria, and Comective Action for Method Blanks 
i 

Lab Methad Frequency AccephmccCriterii. C o m c t k k t b a  

oguUc 505 Wal minimum 10% 5 1 .O ppm (A) Prepuemdrwndpmtircbabch. 
C~ organic r 50 P P ~  (s) 

cubon 

OclFC 506 totrl minimumI(r/r cIOm&(S)  Prcpue MCI d y z e  enhe k h .  
Chuact. organic < 0.01 mg/L (A) 

R n d b  9310 minimum 5% < 1.0 p C U g  alpha H a H ~ u n t i i p r o M e m i s  
chmkky Orrw AIB < 2.0 pCWg beta identified md corrscted. 

(A) (S) R s c o u n t m d ~ & f a  
usability. 

Radio- 903.1 minimum 5% < 1.0 pCih dove Halt urrJylb until pb&m b 
chmustry durn-226 (A) instrument beckground idcafifd ud comcbDd. 

9315 Rsountud~madaiefor 
WI1 dim (A) u6ubibty. 

Radb HASI300d.  minimum5% <l.OpCihn&ovc Iwtadpiauntilpro&kmi - TJa (A) instnuncnt bm&ipund ~ u d e a r s c t e d .  
isotopic ~ t u d r u e 3 1 d a b f k  
U-234,238 u~bility. 
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Section No. 15.0 
Revision No. 5 
Date: April '1, 1994 

Table 15-2 cmmmm. QC Frequency, Acceptance Criteria, and Corrective Action for Blank Spikes 
(BS) and Laboratory Control Samples . 

t 
:Lab BwIlud. BmpmNy Arccgtmcccritat CanfftkeAetion 

GC 6010 minimum 5% All spike recoveries must k within H.H andpa until pbMem ia 
oontml hits. identitied md comctcd. 

I RcpertLCSmdMs/MsDto 
vaifyyltanamtrolreanrd. 

GC 8020 minimum 5% All ssplkt mtwica md bc within Hdt uulymn until p b h  ir 
conttd limits. identified urd corrected. 

~ L C S m d ~ t o  
VaifYryrtanombdRltasd. 

I 

GC 8080 minimum 5% AH spike recoveria must be within Hdt mdyia until poMem u 
control hnita. ~ u d a a n a c t s d .  

&re ktch 
t o w l i f y s y s t e m ~ r e s t a c d .  

aC mod. 8015 minimum 5% All mph mmud be within Hdt mdyia rmtil p d h  ir 
eont~d bib. idcntifisd.adcmectaL 

R c p a r t ~ S ~ v c r i f y s y a t R n  
aontrd mtacd. 

GC 8140 minimumS% A l l a p i k c r e ~ ~ ~ m w t b e w i t h i n  HdtrnrlyriruntilpoMtmia 
control limitl. ~ m d ~ .  

Ra-atmctr- tntirc htch  
tova i fy~cantro l restored.  

GC 8150 minimum5% A l l q i k e ~ m u d b e w i t h i n  WmriyruuntilpFoManu 
contrd limits. identiki ud carsted. 

b a & d m d p  entire batch 
tavarifyyrbemumtrolFadorcd. 

GC CLP 3m minimum 5% All rpike d mud bt within Hdt uutydr until proMan is 
PestrPCBs control hts .  ~ u r d ~ .  

RcpatLCSudMs/MsDto 
vairytyrtem~~~lbdrrstorrd. 

GC 610/8310 minimum 5% All apdcc ro#mries must be within Halt matym unid p b k m  is 
contrd limits. idsntitiodurdcon&cd. 

RMxmtl- entire ktch 
bvaifyyrbm~~~rrdrertaad. 

GC 10/92 SAM minimum 5% All sprkt r o c o ~  murt be witbin Halt + until pIOMcm ia 
Pert/PCBa control limits. ideatifisdradcarsctsd. 

Repat~Sb=i fYryr tcm 
contrd&thafirrpat 

rurocirtcd umplcr. 
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Section No. 15.0 
Revision No. 5 
Date: April 1,1994 

Table 15-2 (COHIINUE~). QC Frequency, Acceptance Criteria, and Corrective Action for Blank Spikes 
(BS) and Laboratory Control Samples 

Page 1 5-1 2 CompuChsm Quality Assurance Plan 

t 

Lab Method FrapocacX AcccptamaCritedr' Contcrtivc:Adba 

u 375.4 minimum 5% iZP? tnrc Prepare md reanalyze entire batch. 
9038 
suiw 

In0rg.nrr 325 2 minhwn 5% i20.h trut Pnpururdrruvlylecntkktdl. 
10-1 1747-1-A 
9251 
chloride - 3532 minimum 5% e 0 . A  true prrPrr4ndmndpmtirehtch. 
nitraWnitrite - 200.7, CLP minimum 5% SC9% Prgrt md r d p  c n h  brteh. 
3/90,6010 
ICP metrlr 

m!W- 3102 minimum 5% dO% tm Preputurdrturrlytcmtirck0eh. 
10-303-e31-1 -A 
dUinity 

IirorSrnicr 10-124.13-16 5% /rW true P n p u e m d ~ e n t i r t b d c h .  
htxrnlent Cr 

InorSlaicr 3%. 1 minimum 5% SO.? ~IUC Prepue utd reuulyte entire htch. 
10-107-06-1 A 
rmmonir 

fnarg*nics 2063/cLP/ minimum5% evr tlw P r e p u t u M i ~ m t i m & ~ .  
7060 (Air) 
2702/CLP/ 
7740 (W 
2392lCLPI 
7421 (Pb) 
27931CLPl 
7841 
GFAA metah 

Inorgrnics 245.1, C:W, minimum 5% -A trut Pleput d atire ktch. 
7470 (A) 
245.5, CLP, 
747 l (S) 
He by C V M  - 335.2-3, minimum5% eO% f n ~ ~  Prcpucdreuvlyaemtirebtch. 
cLe (A:) 

. CLP (S) 
CN 



Section No. 15.0 
Revision No. 5 
Date: April 1,1994 

Table 15-2 c-. QC Frequency, Acceptance Criteria, and Corrective Action for Blank Spikes 
(BS) and Laboratory Control Samples 

/L& Method Frequency Acctp#MeCAt&& Codnhth, 

InOQw- 420.112 minimwn 5% Su?/c true Prrpur .nd rcrnrlytc mtin batch. 
phenols 

3402 minimum 5% &O?h true P n p r e u d ~ e n t i r c h t c h .  
10-109-12-2-A 
fluoride 

h i w c d  130.1 minimum 5% S2W truc Rcpuc.ndranrlytecntinbtoh. 
10-301-31-14 * 

% i P c  418.1/503E minimum 5% 75-125% r~oovcry PIcpuc d rtrnrlyLe enlire brtch. 
Churt m i 9 0 7  1 

m 

orsuuc 503B minimum 5% 75-125% recovcry Prepuedrtrrvlyztcnlirtbuch. 
Chanct 9071 

ail&gmx 

Q'W= 505 rninimum5% 7 5 - 1 2 5 V i ~ v y  PFepue d rcadyzc entire b h .  
Chamct M 5 M  

TOC - 506 5% 75-12596 Prepre .ad nadyzc entire batch. 
C b u r t  9020 

TOX 

h i k n h n .  9310 minimum 5% S25% of rn vrlut Rcpu8mdFanrlyLetnQ.cktch. 
grolr A/B .. - - -- 

Rdiochem. 903.1 minimum 5% Q5% of me nluc Prepuedreuulyaeenhhtch.  
radium-226 (A) 
9315 
total d u m  (A) 

U42 minimum 5% i25% of truc d u e  Prrpuc~drudyzccntirebrtoh. 
irobpic 
uMium-234,238 
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Section No. 15.0 
Revision No. 5 
Date: April 1,1994 

Table 15-3. QC Frequency, Acceptance Criteria, and Corrective Action for Matrix Spikes (MS) and 
MSMSD Pair 

L n b .  Mctlrod' @'=mw AEap-- C o m e t i v t ~  

GCMS 624 minimum 5% AU spilre reoovericd must be within AnJytc BS. 
full WSMSD control limits. If BS rcrpt.ble, mpm 
pirartingkm ~ A n d B S w i t h d r t r  

qwlifin &g t ~ l p k  rmtrix 
inberfnence. 

J 
OClMS 625 minimum 5% All spike lccoverka must be within AnJyae BS. 

f d  MSlMSD contd Emits. If~~.cceptrbk,rcport 
piraahgkMS MS/MSDurdLCSwithdrb 

quJificr noting mpk matlix 
interfmcc. 

GClMS 8270 minimum 5% hrlrpnty of qike mccmk d AnJyze BS. 
MS/MSD pair RPKh mud k w i t h  contrd limits. If BS i rcapt.blc, repat 

MS/hdSDudLCSwithdrtr 
qud i fk  not@ Mmpk mmix 
interference. 

C3CIMS 8240 minimum 5% Myority of s p i k  rscovnia ud Analp BS. 
MSMSDpair RPDsmustkwithinoontrollimita. IfBShaacpWc,rcpart 

MsMsDmdU=swithdata 
qdiflcr * nmpb mm'a 
indnfacnce. 

GCJMS CLP 3/90 mininlumS% Majlnityof~raxmritrand AnJyztBS. 
VOA MS/MSDplir Rm)rmutbewithiaamidLimitr IfBSbroccptrbk,rqmt 

MS/MSDurdLCSwithd.rr 
quJificr noting runpic nl6!rix 
inteiferena. 

G C M  CLP 3/90 minimum 5% Myaity of qmke rscoraia and Anrlylo RS. 
SV MSbBD pair RPDs mud ba within oantrd limib. If BS ir e, report 

~ U d L C S W i t h ~  
~ n o t i n g s u n p b ~  
i n t c r f " .  

GC 601 minimum 10% Mjontyofrscwaies&RPI)r Andyz~ BS. 
mud k within carbd limils. ffBS b -, repat 

~ U d L C S W i t h d r t r  
qudf.kc noting mpk matrix 
i a k r i ~ ~ t .  

GC 602 minimum KPh Uljonty of Favweria and RPDn Anrlyac BS. 
musi be within contrd limits. IfBs~rcapbbic,npat 

MSlMSDdLCSwithdnta 
qurlificr noriag run* rmtrix 
intdrrcnce. 
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Section No. 15.0 
Revision No. 5 
Date: April I, 1994 

Table 15-3 (CONTIENED). QC Frequency, Acceptance Criteria, and Corrective Action for Matrix Spikes 
(MS) and MSMSD Pair 

LadB MdMnt Prrp-w , Aocrp--* C o ~ A E t i o l D  

InOrganicr 2062/CLPI minimum 5% 75.125% (Sk foOblOtC Fhg d.f. with W .  
7060 (A) (urn* spike) &t end of trbk.) 
2702mPI 
7740 (W 
239XLPI 
7421 (Pb) 
2 7 9 Z W I  
7841 (T1) 
OFAA metala - 245.1 miuimum 5% 75.125% mow (See btnuk Flag & with "N". 
m, (sample spike) at end of table) 
7470 (A) 
245.5. (IW. 
7471 (S) 
Hg by CVAA 

horgfiics 335.2-3 minimum 5% 75-125% rs#wery+ (Sct f m  Fhg drb with "N". 
CLP, (sample spike) at end of table) 
7470 (d4) 
CIJ (S') 
CN 

J=@= 420.112 minimum 5% 75-125% rcoovaylC (!k faatmtc QA N& is requusd 
phendr at end of W e )  

3402 minimum 5% 75-125% WL* /Rm) 5 20 QA Natice is requitad. 
10-109-12-2-A (Sae f m  at end of table) 
fl uoridc 

375.4 minimum 5% 7 5-1 25% reco"ey*** /RPI3 5 20 QA Notice ia required. 
9038 (SeefoatnottatendoftlMt) 
r u l h  

InorsMior 3252 minimum 5% 75-125% r e * *  lRPD 5 20 QA Nohe k required. 
10-1 17437-1-B (!k~foa(notcItend~ftrbk) 
m 1 .  
chlorids - 3532 minimum 5% 75-125% mu*** /RPD 5 20 QA Natice ia required. 
nihatd~~itrite (See footnottu endoft~bk) 

InaSlrnicr 3102 minimum 5% 75425% r e * *  IRPD c 20 QA Notice k required. 
10-303-3 1-1 -A ( ~ & f o o b l o t c ~ d o f t r b k )  
alkalinity 
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Section No. 15.0 
Revision No. 5 
Date: April 1,1994 

Table 15-4, QC Frequency, Acceptance Criteria, and Corrective Action for Duplicates 

Mcthad 'Pfmpeucy ' A r a p t u l o t C d ~  C o r r a k m  

200.7 lninimum 5% 20% RPD+ ( S c c ~  w*-.ccepturct 
CLP, at thc end of the table.) Ctittrjl yvith * *+I. ** 
6010 
ICP metJI 

Imtgmws 2062/CLPl minimum 5% 20% RIB* (k fwtnotcr ~ * ~ r o c e p t r n c e  
7060 (A) at the end of tht W.) ,.Ji&i, ,,,& "*'. 
2702/CLP/ 
7740 (W 
2392KLF!/ 
7421 (Pb) 
2792/CLP/ 
7841 
OFM mctrL 

Inorgpnicr 245.1, CLPl minhnum 5% 20% RPDI (See foatnder F b * a = = P - =  
7470 (A) atthecndofthctabk.) ch widt ,,, w*. 

245.5, CIS/ 
7471 (S) 
Hg by C:VAA - 325.2-3 minimum 5% 20'%RPDL(Sss~ - 8 b - e  
CLP, 6010 at the cnd of tha We.) d 111 0". 

CN (A) 
(S:t 

CN - 160.1 minimum 5% RPD*. (S& fbotmta QA N& qu id .  
filterable at the ad of the tab&.) 
midue 

minimum 5% 20% RPW* (Ssc f- QA Natice requid. 
non-Gltcnblc at the end of the W.) 
midue 

420.1-3 minimum 5% 20% RFW* (h footaota QA N o h  q u i d .  
atthccndofthetrbk.) 
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Section No. 11.0 
Revision No. S 
Date: April I, 1994 

Table 15-4. QC Frequency, Acceptance Criteria, and Corrective Action for Duplicates 

Lab. Method htqpc~lry A m t p ~ C r i t c r i r  C o d v t ~  

Rdiochemist 9310f703 minimum 10% i 2 5 %  RPD Rscwntdrrwa~d.hfor 
grra~ usrbility. 

Ituhkdt 903.1 minimum 10% eS% RPD ~ t d u r a r d a t a f o r  
dim-226 (A) Tfumpkrd xtheMurk, usabilty. 
9315 d q h a k  mud bc S pCilL 
total d m  (A) 

Radiochemist U-02 isotaplc minimum 10% d S %  RPD Rocwntand.rond.t.for 
U-234,238 urrbirity.IfrunpbrdX the 

blank, d u p h t c  must be 
&5 pea. 
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Section 16.0 
Revision No. 4 
Date: February 15,1993 

16.0 OA Re~orts to Management 

Each QA staE member produces a monthly report summaridag QA activities during the 
previous month. The QA manager submits these reports to the Vice President General Manager, who 
includes them in his cumulative report to the Chief Executive Officer (CEO) and the senior executive 
staff. 

All laboratory managers receive a portion of the QA report that corrtains a stathid analysis of 
production and repcat rates. Laboratory managers use the rcport to numerically asscss total monthly 
production, frequency of repeated analyses, and causes of unaccepmble d t i o m  or p e d o m c e .  
QA presents these data in a series of Pareto charts, line graphs, and bar graphs. QA obtains this 
dormation from the LIMS based on the frequency of analytical condition codes applied to samples. 

Condition wdes arc two-letter codes used to indicate the status of each analysis in the LIMS. This 
system of codes is used to monitor and track analytical pedormancc. Data reviewers or analysts assign 
appmpriatc codes to tach analysis. For example, if surrogate ncovcry in a GCMS &volatile 
analysis Mb below thc lower control limit, the data reviewer assigns the aode SL (surrogate recovery 
low). The data miewer then documents this by reconhug the code an the appropriate portion of the 
analpd worksheet. Tbe code is then entered into thc schedule detail record (queue) in the LIMS so 
that tbt sample can bt scheduled fbr recxtraction and reanalysis. This record is useful to idcnttfy when 
~onal~t,pcrfbrmancettstin&ortrainingmaybenccded. Monthan50conditicmcot%s 
bave been defined for this system. 

Various computer programs arc used to sort and to assess the codhian code and schedule detail 
record by sample matrix, sampie type, analytical method, and procedure (SOP). QA staff note in their 
monthly reports any procedural changes necessary as a result of applying umdiiim &. 
The monthly report may include a summary of quality probians observed Qnag the period, and any 

corrccrive actions taken to preveps rcmmncw of the problems. The report strwses proactive measures 
QA rakts to improve total qualay and to ensure compliance with QA program mpimmm. 

The supervisor of the Technical Conrmllnicaiions deparhncnf who controls all SOPS, laboratory 
logbooks, and the QA PIan, and administers all laboratory d c a t i o n s ,  also submits a montMy report 
to the VPGM. This report flumnarizts document revision and distribution as well as the status of all 
certifications of the laboratory by cxtemal agencies. 

The QA @arm& report includes: 

8 i a f o d o n  on QA's role in resolving quality issues with clients or other tlrternai agencies . d c a t i o n  of any QA orpnmuonal changes . information on training and safety issues that were not covered in audit reports durrng the 

. p c d b m  d c s  of subcontractor laboratories 
8 of ~ e ~ m ~ t l  advitks 

feedback for acceptable perfbrmance on interlaboratory or iatralaboratory tests and audits . fllmmary of custome~ problem resolution activities, includq outsbndrng and closed 
CPRRS . mfo&on on periodic QA assessments of  measurement data accuracy, precisioq and 
method detection limits 

a summaries of external audits conducted 
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The QA manager summarites all routine system auditing activities conducted by the QA 
department during each quarter and reports this to the VPGM. The VPGM uses information 
about the outcome of QA activities to assess the eWveness of quality management systems 
and to iden@ problems that hinder successfully meeting quality program objectives such as 
adequacy of resources and persannel, or cffkf~veness of management controls. Management 
responses to correc&ive action should be prompt and are evaluated for effktitiventss. 
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17.0 Facilities and Safety 

CompuChem En~ronmental Corporation is located in two adjoining buildmgs in Research 
Triangle Park (RTP), North Carolina, which is I5 miles west of Raleigh. One of the largest 
GCIMS laboratories in the world is housed at our RTP facility. The labomtory facility has 
over 38,000 square fcct of office and laboratory space. Over 29,000 square feet of this space 
contains the b r a t o r y  areas (Figure 17-l), while the remainder contab suppart areas. 
We we state+f-theart instnrmartP and data proccssiag bquiprneat for organic, inorganic, 

and mixed waste analyses. One Hewlett Packard (HP)-.3000 series 937 is dedicated to schedul- 
ing and traciang analyses through thc laboratories. An additianat HP-3000 series 70 computer 
is used fbr  ti^^ accounting systems. other computing fesom in our b r a t o r y  include a 
PDP-11, three HP-1000s, a NOVA 4C or 4X system built into each of our GCfMS instnr- 
ments, and more than 100 microcomputers. The LlMS is accessed by laboratory, marketing, 
systansmanagemen~andaccountingpersonnelviam~t~ 1 3 0 c o m p u t e r ~ i 0 c a t e d  
throughout the Eacility. A comprehensive inscrumcnt inventory list is available as Supplement 
C to this QA Plan. For odemg infomatmi, see %aa 3.0. 
Tk arvirnnmental controb for heating and coolq stat and stop mtmatically to maintain 

temperature control. Ail areas in whicb tempcrabre is critical, such as d - i n  and d - i n  
rzfiigerators, fkuxs, and computer rooms, an monitored 24 bwrs per day by an off4ite . . 
security mmbring firm. This ensures that proper temperaturw are mamtamd. Tempcratures 
are documented in logbooks &ice daily for these units to prwide a historical record. The fire 
and burglar ahrms art also monitored by this firm, which wiU contact the appropriate person- 
oef atstateandlocaiagencies in the event ofanemergmcy. 

A security pard is an site seven days a week, 24 bouts a &y. Building access is restricted 
to authorized CompuChem personnel. Rusco card entry readers arc in place at all building 
~ c e s  and exits and at entrauces to the laboratory bud-. AU critical laboratory areas are 
continuously supported by an uninterrupted power supply (UPS) systnn in the event of a 
poww ~ p t i o n .  Only employees requiring entry to @nn tbtir job functiam arc dowed 
access to restricted arcas. Each employee must have identification on them while on the 
premises. This ID must include the employee's picture and personal identi6cation number. 

17.1 Laboratory Arcas 

The labratory arcas at CompuChem include the Sample Control department, the 
walk-iu refrigentor systems, the Organic and Inorganic Sample Preparation Labora- 
tory, the solvent storage area, the GCMS Laboratory, the TCLP Laboratory, the ZHE 
Laboratory, the the Laboratory, ihc Radiological Laboratory, the Standards Labora- 
tory, the Inorganic Instrument Laboratory, the Orgamc Chmcmum . . 

on laboratoq, 
the GPC/Florisil Laboratory, separaie continuous liquid-liquid extradon mom, the 
radiological sample preparation and countrng rooms, and tbe exrract storage a m .  An 
instrument m c e  area is in the expansion builchg adjacent to the single-story 
laboratory buildmg. 
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Figure 17-1 CompuCbem Laboratories Floor Plan (Laboratory Building) 
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Table 17- 1. Facilities Space AIIocation 
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Department Square Footage 

Laboratory hbnagememt 348 
Sample Control 2479 
Production P h m g  and Control 462 
Report Prepamti- ConttoYCopy Room 45 76 
TecimicalRevicw 895 
Glassware Prepamtion 742 
Solvent Storage 536 
GPC Room 446 
Continuous Extmxion 420 
L e a c h a t e P w o n  273 
QuaiayAssurance 605 
Technical Communications 250 
Illmmmmon 1632 
h h 0 h g d  Laboratory 145 1 
GC Laboratory 228 1 
GC/MS VOA Laboratory 209 1 
GC/MS S a i v o W e  Laboratory 2768 
Inorganics Laboratory 4208 
Laboratory Au-011 560 
Warehouse 68 
Facilities 474 
Computer opemitlons 1540 
Sales 1024 
Customer ServidProject Management 1762 
ckneral Maw-  1107 
HumanResources 509 
Fiaance 1071 

- 
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Sample Control 
The Sample Control Deparaent is adjacent to the laboratories. Samples arriving are 
identtfied and logged into the LIMS for scheduling and tmdang. 

Walk-in Refrigerator Systems 
Two separate refigeration systems are used fbr sample storage, one of which is used 
exclusively for storing samples scheduled for volatile organic analyses. The units are 
two lndcpendent &germon systems that art kept at a temperature of 4OC Z°C, 
and that arc equipped with activated carbon air filtering systems. Both nfngemors 
are locked, with access restricted to sample custodians, and the -wed v 
alarm systems arc monitored by a private security d a .  In the eveat of unauthorized 
entry or temperature fluctuations, appropriate parties are d e d .  lf power is inter- . . 
rupted a UPS, in conjunction with a gas-powend gentrator, mmtams the appropriate 
temperanves until the electricity is restored by Duke Powcr Campany. The bra tory  
has at its disposal a nfiigerated tractor trailer in the event of whit power 
failure. 

Sample Preparation Laboratories 
'These laboratories include an area for organic sample preparatiaa and an area for . . inarganic sample prepdon. Each area is equipped witb vadatm hoods. A smgle- 
pass air handlrng system is in place in these labombria acting, in c&t, as a d - i n  
hood. Fresh air is introduced into the area h g h  the cahq  and is forced out near the 
floor. The systun exchanges tbc laboratories' air cvuy two minutes. C&UOUS 
Liquid-liquid mtmtions are performed in a separate laboratory area which has the 
capacity fix up to 80 continuous extractors. 

Toxicity Characteristic Leaching Procedure (TCLP) Preparation 
Laboratory 
This area is equipped to perform TCLP on aqueous and solid samples for semiwlatde 
GC/MS, pesticide and herbicide GC, and metals analysis. Tbe laboratory is equipped 
with six rotators that can hold eight samples each, fibur Millipore waste f iht ion  
devices for filtering leacbates, an exhaust hood, and a deionized water source. The 
room tcmpcratun is monitored when lcachates are be@ prepared. Ia addition, the pH 
meter is calibrated using three certified buffers (2.0,4.0, and 10.0) to bracket the 
buffers used in the TCLP. 

Zero Headspace Extraction (ZHE) and Soiid VOA Preparation Laboratory 
This area is quipped to perform the ZHE on samples for voWe GC/MS analysis. 
Thc laboratory is equipped with three rotatars each equipped to hold eight samples, 20 
Millipore ZHE devices, and an exhaust hood. The mom temperature is monitored 
when leachaks are being prepared. 
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Solvent Storage Area 
The solvent storage area is adjacent to the sample p r e p d o n  laboratories, and is 
secured at all times. Its safety fhtures include reinforcod concrete walls, Jann 
system, a Halon fire suppression system, and a roof designed to implode to relieve 
pressure in the event of an accident. 

GCIMS Laboratory 
CompuChgn's 22 GCMS instrument systems (15 o@c water anaiyzcrs [OWAs] 
and seven INCOS-500s) are stmtqycally p k d  on a raised computer floor. This 
allows the gas, water, coohng, and exhaust systems requmd to support each instnr- 
ment to enter and leavc the room lndepldcntly beneath the floor. Equipment is 
arranged in working clusters for maximum efl5cimcy. In this way, specific ks tnmats  
can be used for specific types of analyses. All OWA instruments used for sernivolatrle 
analyses have been upgraded with V a r k  3400 GCs, CTC autosamplers, o m  
systems, and heated sources, as appropriate for the instnunaa applicatian. 

'Ihe volatile laboratory and the semivoW laboratory are separated by floor-to- 
c a h g  glass walls. To prevent cross- . .  . 

an, ~nstnunents used for volatile 
analyses are never used fbr semivokile analyses. The volatile laboratory's intake air is 
carbon-filtmd. As a further precaution against -on, the volatile laboratory 
has positiyc pressure, which causes air to go out of but aot into the volatile laboratory 
from osher areas in the building. Moreover, each cluster of instruments is stafk l  by 
analysts cross-trained to perform each pmccdtm. This systetn permits inti- 
mate daiiy iateractions h e e n  the operator, the instruments, and applied methodolo- 
gies. AU other hstrments are dedicated in a similar way. 

niesc GCMS systcnrs are all carmacrd to the CornpuChcm computer network to 
assure amrate data transmission and d v i n g  of analytical d t s .  This netw0rk.q 
feature reduces data processing time and protects data btqdy. 

GC Laboratory 
The laborato#s 29 gas chmatographs are equipped with autosamplers or purge and 
trap devices (Tekmar LSC-2) and are intcrfaccd with HP 1000 laboratory computers 
for data processing. Many of the GCs are equipped with dual detectors. A variety of 
detectors are a#achcd to the GCs, includmg £ b e  ionization, flame photonactric, 
electrcm captun, ~onic - spec i f i c  (also called nitmp-phosphom or alkaline- 
flam ionization) electmuulometric (Hall) dacaon. The laboratory is also equipped 
with three high pdormance liquid chromatogqhs (HPLCs) with autosamplen. 
These instnuncnts have fluorescence d o r  W detectors, 

Radiological Laboratory 
?his laboratory is separated completely fkom ail other laboratories, and is divided into 
two functional areas, a radmhemistry laboratory and a taunting room. The laboratory 
is equipped with four eight-foot ventilation hoods, 64 square fket of bench space, 
storage cabinets, and a sink. The hoods are equipped with HEPA filters. The labora 
tory has a constant supply of deionized water. 
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In the counting ~ l o m  are several instmnents that detect low level racfionu- 
clides. The gamma spectroscopy system consists of an HPGe detector 
interfacsd with an HP Vectra personal computer. The laboratory also includes 
a Tenneiec low-background alplukta countcr, a Packard 2500TR liquid 
scintitlatlon analyzer, two Lucas cell counters for radium detection, an NMC 
PC-55 alphaheta counter, and 12 alpha specmmem modules. 

Standards Laboratory 
This area is scparakd completely from all other laboratories. Rdhgeration, 
glove box, and hood units arc located in this area. A five-place Mettler 
analytical balance is used for weighurg mat materials. 

Inorganics Laboratory 
The Inorganics Laboratory is separated completely h m  all other laboratories 
and is equipped with two simultanunas ICP units, two Tec&uiccm autoaaalyzers with 
multipic modules, eight atomic absorption units, onc UV-visible speamphtomter, 
one Leanan autoanalyzer, and one Lachat au&yzer, Several other d y t i d  
insfilments that pafbrm ciassical analyses are also located in the laboratory. Hood 
~ f b r i n s t n r m e n t t x h a u s t a r e a l s o a n l n t e g r a l p a r t o f t h e I n o ~ ~ ~ ~ m t o r y .  
The analytical instnrmeats cnable CompuChem to met even the most stringent and 
varied inorganics testing requirements. 

Organic Characterization 
This iaboratory pnparw and analyzes environmental samples for TPH and oil and 
grease using an FT-IR (Fourier Transform-Mad spcctrophmnctm), TOC using a 
D0hnm.m TOC analyzer, and TOX using a Do- TOX analyzer. Using these 
instruments, CompuChem is able to screen highly contaminated samples. 

Extract storage 
Sample extracts an stored in customdesigned &-in refrigeration units. These 
&&ration units are acctsscd only by sample custodians; access nquires a key. 
Tempamre nadings arc documefited twice daily in standardized ~ogbooks. The 
ref5geraticm units are equipped with a temperatweactid alarm system that is 
monitored by a private security senice. In the event of a temperature excursion, 
appropriate parties are notified. 

17.2 Hazardous and Mired Waste Disposal 

CmpuChem Environmental Corporation is a large quantity waste generator and is 
subjezt to annual iqxchons. We must comply with aH RCRA and State of North 
Carolina &zardous Wask Section requirements identised in 40 CFR Part 26 1. 
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Mixed and radioactive wastes are handled and disposed of in accordance with the 
requirements and regulations defined in our radioactive materials license issued by the 
State of North Carolina. During the process of analytical testmg, the laboratory 
g m e ~ ~ w a s t c s a s d e f i n e d b y R C R A . T h e s e t y p c s o f w a s t e s f a l l  primarily 
under waste strcam codcs FOO1, F002, F003, and F005, and are identified in 40 CFR 
Part 26 1. Radioactive waste and mixed waste are also gentrated during the course of 
radiochemical anal-. 

Mived waste mcans waste that is both hazardous and radioactive. These wastes are 
stored at thc facility until they are picked up for chspod. All storage dnuns must be 
-led propcriy, tightly sealed, and owrpacked if stnrctwal imegrrty is fllspect. 
Waste W i n g  ad disposal procedures caductcd on site are caRicd out in compli- 
ance with CompuChemts waste d q o d  SOP and in compliance with RCRA regula- 
tions. All recychg ad ammgemcnts for final dsposition tie., tramport to burial or 
inchmation) arc handled by a licensed hazardous waste contractor or mixed/ 
radioactive waste conuactor. Unused raw samples that underwent radiologid or 
mixed waste analyses are shipped back to the cIient as q w e d  by CompuChem's 
~adioacrivt materials license issucd by the State ofNorth Carolina. After analysis and 
following a thnt month holdmg period, ail residual solid a d  aqueous samples are 
~ o f a s ~ w a s t e . C o m p u C h a n m a l c c s ~ i v c & o r t s t o m i n i m i z e  
-'and makcs every &rt to recycle those mterds and chemicals that are well 
d c d  h r  this purpose. Table 17-2 describes Compu-s general waste dtsposal 
P-a 
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Table 1 7-2. General Waste Disposal Procedures 

17.3 Health and Safety 

I TYF AnJyrc~ Storage Disposal 

CompuChem is concerned about the health and safety of all employees and, therefore, 
provides a smoke-& workplace. CompuChem has the proper facilities, equipment, 
and maintumcc for a safk and healthy workmg environment. AU laboratory personnel 
ngutarly d m g o  physical exmimions. CompuChem's safety officer coordinates 
many dkty-rclatcd actvities, includmg internal and claernal safety committee 
hspections. The saf;ety officer also arranges safety mpedons by the county fire chief 
Fire drills arc @rmed quarterly. 

Standard operating procedures that refate to iaboratory sakty are available 
throughout the fachty an4 in the event of an emergency, provide instructions. 
Evacuation routes are posted within each laboratory and throughout the building. 
When laboratory spills or accidents occur, laboratory personnel must follow strict 

halogenated solvents 
methyiene chloride 

Freon 

mixed ~ lvcn t s  
(flammable & non- 
W o g d )  

neat & diluted 
standards 

heavy- 

acid sclluti0~1~ 

all samples 

radioactive and mixed 
waste unused raw 
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cleanup or first aid p d u r e s ,  and ttre area managcr must complete a Spill Report or 
Accident Report aad submit it to the company chemical hygene officer (CHO). 

The CHO is responsible for wnductmg health and safety surveys to identify 
p o t a d  health hazds  and collect idomation for assessment of these 
hazards. The CHO doc- obvious signs of cxposure by qxdmg time in each lab, 
notrng the following: 

. airtiom dust, smoke, or mist . accum*ons of dust, liquid, or solid residue on the floor, instruments, or 
work b c d e s  
odors from solvent vapors or gases 
burning or  nose irritation . presence of procedum for respnbng to emeqmies, such as chemical 
spills, leaks, expiosions, a d  fire 

The CHO is also respansible for monitoring m y  iuspdcms and conducting 
r a n d n m ~ o n s t o e n d u r c  that labs m c c t ~ ~  tomanbinasafe 
worklug cnv i rom.  

The CHO also s p d i c s  chemicals exposure evaluation amegies to ensure that 
e x p m  of personnel to hazardous materials are within acceptable limits. To do this, 
the CHO cumpiles a list of haadous chemicals used at CompuChem aad their 
associated permissible exposure iimits (PELs) as defined in 29 CFR Part 19 10, 
subpart 2, of the Federal Register. The CHO marsuns appropriate PELs in each 
area, using psge 33 16 of the Federal Register (Volume 55, No. 2 1, January 3 1, 1990) 
a d  page 4 and Appc~~hx B ofprudent Practicesfbt Handling Hazardous Chemicals 
in Labomtortes as guides. 

lf potcnnai risks are ideatified, the CHO and the lab managers should structure a 
samplmg plan to casurt that exposures are within PELs. The n a t ~ ~ ~  of thls samphg 
p h  dcpcnds on thc initial PEL measurements. FoUuwing are some monitoring 
methods that the CHO may use: 

. w i p c h r i n g  . biological monitoring 

Through Human Resources, the CHO also coonhates training sessions and i d o m -  
tim cxchgc to ensure that employees d v c  trainrtlg in saft work practices and 
mqcncy response and are made aware of hazards in their areas. Training top~cs 
include: 

rightto know ¤ safeworkpractices 
r chermcal sprlls . waste handlug 

first aidlCPR use of emergency equipment 
other appiopriate categories hading radrolabeled rnaeriaIs 
interpretation of MSDSs 
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17.4 Radiation Safety Oficer 

The RSO is responsible for overscting the safkty aspects of the radtological operations 
in the laboratory. The RSO is responsible for: 

periodic certification of the radiation monitoring devices in the sample 
receiving area and the radiological laboratory 

. handlrng film badge distribution and associated papem* 

granting final'approval of requests to purchase radioactive materials to 
ensure that q d t s  do not ex& thc limitations of CompuChem's 
ticensc 

mahug sure that radioactive materials and wastes received or generated 
by CmpuChcm an d q m d  of properly 

w pe&rmq monthly swipe tests of the radiological Iaboratory and related 
artas of CompuChan in which radioactive mataials are d 

pelfi.3- quartcrfyinspections ofthe Radi01ogical Laboratoryard 
related laboratories and issuing a q o r t  that lists &, d t i o n s ,  
improvements, etc. 

. maintsining records and doamentation related to all ofthe above items 

17.5 Radiation Safety Practices 

The Radiological Labratory staff paforms several procubm to ensure the safety of 
pcrsormel within the Radiological Laboratory and pasomel in other areas of the 
laboratmy building. Whar any portion of a pnpared standard, blank spike, or tracer is 
used, the rnfinnmtion is recorded in the radi01ogica.l materials traceability logbook. 
Whenever a prepared or purchased radiochemical m a t e d  is dtsposed of, the disposal , 
is recorded in either the acidic or the basic r a d i m d  liqud waste dtsposal 
logbook. A radi* performs a daily survey to monitor background d a b o n  in 
the sampk pqari&on ana and the counting room (areas within the Radio1ogical 
Laboratory). Any tnnds are noted. The Radiation S&ty Officer (RSO) is notified of 
any baclrground radiation in the sample preparation area and the coming room (areas 
within thc Radrologrcal Laboratory) so that c i e c . 0 ~ ~ 0 0 1  procedures can be 
impiuncmcd. As out ticense requires, we have friskmg stations available for personnel 

I 

leaving the Radiological Laboratory area. 
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17.6 Chemical Hygiene Plan 

CompuChem has dcvtloped a written description of our Chemical Hygiene Plan 
(CHP), which complies with the standards of the Occupational Safety and Health 
Administration (OSHA) set forth in 29 CFR Part 19 10.1450 (January 3 1, 1990). T h s  
CHP incorporates CompuChem's contingency plan. 

17.7 Radiological Laboratory Safety Manual 

A Radtologrcal Safety Manual is available to all employees and was written for 
persame! involved in pracessing radiological samples. The manual is provided during 
emplayee orientation and training, and serves as a basic reference for general inform- 
tion. The manual complies with North Carolina regulations under Title 10 CFR. 

17.8 Sources 

National Rtscarch Council. (1990). Prudent practices for handling hmardoirs 
chemtcais in laboratories. National Academy Press, Washmgton, DC. 

Federal k g s k r  (January 3 1, 1990). 29 Code of Federal Regdar~ons Part 19 10,Il. 
5521. 

NC Radration Protection Commission ( 1992). North Carolina regulations for 
protection against radiation. 15ANCAC-NCDEHNR. 

Stricoff, R. Scott, and Walters, Douglas B. (1990). Lubomtory health and 
safery handbook. John Wiley and Sons, Inc. New York. 

U.S. Department of Labor. ( 1986). Occupt io~l  safety and health standards for 
general i h n y .  Promulgated by OSHA based on 20 CFR 1910, Subpart 2, 
1910.1200, "Hazard Communication." 
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18.0 Procurement Control 

This section addresses material procurement and controf, material quality inspectron, and 
reagent storage. 

18.1 Material Procurement and Control 

The two prim objectives of Compuchem's Accountmg department are to maintain 
sufxicient supplies of all requrred items as nmld, and to uicourage alJ forms of 
amptition to agpssivcly seek the best total value in a combination of supply, price, 
required quaiity, and service. and laboratory managws have prunary 
responsibility kr maintaining adequate inventory of supplies and emwing that all 
supplidequipment meet or exceed qualrty mphmats. h4auagers work through the 
Accountiag dcpamncnt to me& these objectives. CampuChan uscs compcbtive inqurr- 
ies or requests fbr bids, along with appropriate qo thon ,  to provide equal opportu- 
nities fbr potential and current mppLiem to carn CompuChem's business and to allow 
the laboratory to seek the best o v e d  value. Loag-tenn considerations include 
rehbhty, price, required quality, and service. Suppliers must maintain the 
confidentiaiity of wmpetiti~ely suwivt m f i x m h  tbat is o b M  f h ~  the 
Accoidq d e p w  or other CompuCbem penad.  Prices and r e W  informa- 
tion, whether accepted or not, will not be disclosed. 

Each year, various vendors will supply tbe laboratory with solvent/chem~cal 
samples during the biddtng process. The laboratory evaluates each vendor's sample, as 
described in the next section, before the bid is caasidcred by the Accounting 
departmcas. If soldchemical quality is equivalent, then price and smice are 
amsidered. Prices are kept low because of the W y  competitive market and the high 
v o 1 ~  used by the laboratory. 

18.2 Material Quality Inspection 

Maaagcrs interact with the deprimcnt when purchasing supplies/equipment that could 
potermally @ect data quahy, and thedore results of sample analyses, before use in 
produd.1011. The manager of QA or d c s w  QA staffmcmbtr detemmes the 
appropriate test procedures and evaluates the resulting test data. A similar validation 
proctss is used in testing new inmumenfatian. When variabilrty is exhibited in the 
quahty of vudor-supplied materials or services, the laboratory department manager is 
responsible for worktag with the Accounting depsrtmeat to find a suitable altema&ive 
SOUTCC. 

Infomation on ncw chetnicals must be supplied to tbt chemical hygiene officer and 
safety officer and the waste rmmgement office before purchase. Items and services 
have been identified that are hown to af f ic t  @ty. Control over these is described as 
follows. 
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Control of Analytical Standards 
High purity standards are purchased through reputable vendors with certlficatc~ of 
traceability to NIST when possible. C c ~ ~  arc maimtined on file for documenta- 
tion purposes or may be included in the data deIivedles. New worktq level standard 
lots are cvaluatcd and approved before they are used in production. Organic standards 
used in non-CLP mabods are prepared internally in the organic standards Laboratory. 
The standards chemist is nsponsible for marntainiag adequate inventories and 
ini- standard purity testing h r  each prepamtion lot. QC refkcace materials 
traceabie to NIST, as available, are supplied to the labratorits by the QA department 
in conjunction with the slngtc bliad PE program. Pwchasc and inventory of these a 

-4 materials are controlled by QA. 

Reagent Control 
Soivcnts arc p \ v c W  in bulk lot quantih. Before purchasing solvents, a bottle from 
tbe lot is tested in tbe laboratories. Solvent lot approval must be documented by the 
laboratory manager aad tbe QA dcpartmarS before distribution to the supplitr ware- 
house, SOPS are writtm that Befinc critMia fot solvent lot acceptaace. An inventory 
and supply amtm1 are mamtmd 

. . 
by the wadausC. TtE laboratory continually 

monitors the hte& of these materials by m h e l y  analyzing QC method blanks with 
cach batch of samplcs. chemicals are ruutinely monitorrd and i n w r i e d  by thc 
appropriate laboratory manager aod replenished as needed, allowing adequate time for 
the order processing, shipment, and quality verification steps. 

Radiological Inwntory Control 
Radiological standards arc inventoticd at least semianrmally to ensure compliance to 
our licensing limits. AU radioactive mattrials are maintained under inventory control 
and toml activities computed to ensure that dowed tpntities of radionuclide activity 
are not exceeded. Documentation of the inwntorics are available for audit purposes. 
Accountabrfity of sarrrpb quantities is accamplished by meanr~ of a trachng logbook 
with proccchues described in a written SOP. These t r a m  procectures arc performed 
on an onping basis. 

Glassware Lot Control 
Glassware for use in SampleSaver shipping containers is purchased certified clean. 1 
T h e ~ ~ t t m e t e s c d ~ i s o f ~ l o t i s n v i C W C d b y t h e  QA-before 
pudasc. Oncc approved, the lot is shipped to the Mldor warehouse for distribution to 
the laboratory on an as needed basis. Certificates ofanalysis are retained in the QA 
department and made available to our clients upon request. Thc vendor approval 
process invoivw an initial on-site evaluation of the supplier operation and includes the 
supplier storage warthouse. 
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Control of Subcontracted Andytical Services 
CompuChcm perfom a wide m y  of d y h d  methodologies, and on an exception 
basis, the laboratory must locate a suitable alternate laboratory to @rm methods 
not performed in house. The use of a qualified laboratory for subcontracted analytical 
scrrices is agrrtd to by CompuChem's client before the analyses talct place. The QA 

oversees subcontract b r i w  though a program of lnsptctton and 
approval. An evaluation of ?he laboratory includes an on-site audit, review of standard 
operirting procedures, QAPP, and of ~ d o l l s ,  and recent PE study 
scores with laboratory responses to any Man h CompuChcm's qmhy require- 
meats. Formal a p p d  is granted and renewed snrmally. Tbe approved supplier list is 
distributed to in-house personoel who are responsible for procurrng subcamckd 
services. 

Control of Computer Hardware and Software 
P&ures for computer systems development and validation include an initial survey, 
feasibility study, analysis and general dcsign, detail design, system developmeut and 
programming, implementation and production. Eat91 phase is controlled by the 
Systems and Laboratory Automation dcp- and are supported by written 
s t a n d a r d o p e r a t i n g p r o c e d w w . S o R w a r e v a l i d a ! i c m p ~ a r c ~ d b y  
means of in-use test0 an data reduction spnadsbeets used in each laboratory. Hand- 
made calWcms are compared to electmically garerated cal-ons. Acceptable 
p e r f o m  of the computer program in the operating system is verified. Validated 
softwan an assigmd version numbers and version contnol is xmnmcd 

. . 
by the 

appropriate laboratory. Resufts of these test prodwcs m documemed. 
Computer hardware nuhtezmcc conatctr arc provided by the orlgmal supplier or 

through third party agreement. Individual users d e k  quimnents for tht items 
needed. Internal systems support staflF assist users in this process as needed. In service 
inspection is provided in tmdy  by trained lurchan ad so- expats, as needed. 
Purchase orders arc completed and equipment a p p d  by senior staff before the 
order is placed through the Purchasing department. 

Rugat Storage 
Table 18-1 pnscats i n E o d o n  about aditions under which reagents are stored. The 
sampk control dcpamncnt stamps each case of reagent with the date received. The 
reagent supplier ships cases from an approved lot to the laboratory as nceded until the 
lot is depktcd. Unused cases are stored in a designated mivest storage room. Reagents 
within individual laboratories art stored in appropriate cabinets or under hoods. AH 
soluhms and r c a p t s  itre hbelcd with the datt apcd/prcpared a d  the opener's/ 
prepam's initials unless the solution or reagent is consumed within one shlft. 
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Reagent 

halogenated solvents 

mnhalogcnatcd solvents 

alcohols 

inorganicchemicals 

trace mctals 

mb (Yo,) 

adds 

Storage 

vented storage cabinets 

vented storage cabinets 

vented storage cabinets 

shchringcabincts 

shclvlngcabincis 

vented storage cabinets 

vented storage cabinets 

Location 

Organic Chamcmbtion Lab, 
Organic Errtractions Lab 
E-NCS shop 
GUMS Lab 
GCLab 
Stadads Lab 

Organic Extractions Lab, 
Inorganic Extmxions tab 
Electm~cs Shop 
GC/MS Lab 
GC Lab 
SCmhrds Lab 
Radiological Lab 

Orgmc Characterization Lab, 
Inorganic Exmaim Lab 
Volatile Sample Rcpmraaon Lab 
G U M S  Lab 
GC Lab 
StandardsLab 

Organic Cbaracterizaton Lab, 
Ino-c E ~ o n s  Lab, 
Electronics Shop, - Lab, 
Gc Lab, 
Standardslab 
Radiological Lab 

Inorganic Instnmc&on Lab, 

Inorganic Exmaions 
Radiological Lab 

inorganic Extractions 
Organic Charactenzatron Lab 
TCLPtab 

Conditions 

air conditioning 

air conditioning 

air conditioning 

air conditioning 

air conditioning 

air conditioning 

air conditioning 
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Reagent Storage Location Conditions 

organic standards 

stock organic solvents 

stock inorganic 

chemicals (NaOH) 

radiochemical standards 

air conditioning 

vented by fan 
24 hrlday with 
explosion-proof 
lighting 

vented by fan 
24 hr/day with 
explosion-proof 
lighting 

air conditioning 

explosion-proof 
refrigerators 

vcnted storage room 

vented storage room 

vented storage cabinet 

lock limited access 
storage cabinet 

Standards Lab 
Volatile GClMS 
Semivolatile GC/MS 

Solvent Storage Room 

Solvent Storage Room 

Inorganic Sample Preparatton 

Radiologrcal Lab 
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Glossary 

US: atomic absopon spectroscopy 
accuracy: the nearness of a r d t  or the mean of a set of results to the true or accepted result determined from 
compounds sirmlar in chemical composition to analytes of interest added to every blank, sample, matrix spike, 
matrix spike duplicate, and standard. Recovery range is suggested rather than required (as opposed to surro- 
gate Stan-1. 
aliquot: a m d  portion of the whole sample that is used for analysis of the ion, elemeat, or compound an 
analyst seeks to detennine 
malyte: any solution or media introduced into an instrument qn which an d y s i s  is performed, excludmg 
calrbratim 
analytical sampk: any solution or media introduced into an instnrmeat on which an analysis is performed, 
excluding calibration 
mnerl: a proas of decontamhhg glassware by heating and gradually cooling it 
aqueous: similar to or dissolved in water 
atomic absorption spectroscopy: measures the absorption of specific metallic elements at @c waw 

lengths 

B 
batch: a group of samples of simiiar matrix prepared at tbe same time in the same location using the same 
method 
BFB: bromofluombenzene 
blank spikc: a umtrol sample of hown composition that is processed by using the same analytical methods 
used on di other samples. Blank spikes serve as quality control checks. 
BN: badneutral 
bromofluorobulzene: a compound used to establish mass spectral insbvment perfonnance for volatile 
analyses 
BS: blank spike 

C 
calibration: the estabiihmt of an analytical curve based on the absorbance, emission intensity, or other 
measured characterisuc of hewn standards 
calibration check compoun&: target compounds in the caIibration c&cck standard used to evaluate the 
calibration stability (precision) of the GCMS system; must meet maxixxtwn percent difference criteria 
calibration check stamdud: a scandard used to deterrmne the state of &brati00 of an instrument 
periodic recalibrations 
CCB: continuing calibration blank 
CCC: calibration check compounds 
CCV: codwing calibration verificatioa 
CERCLA: Comprehensive Envlronmenbl Response, Compensation, and Liability Act (1980); created a 
special tax that goes mto a ? rust Fund, known as Superfund, to investigate and clean up abandoned or uncon- 
trolled hazardous waste Sltes 
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chain of custody: written documentation of who possessed a sample when; it includes both who relinquished 
and who received a sample. It tracks the location of the sample at all times. 
characterization: a determination of the approximate concentration range of compounds of interest used to 
choose the appropriate analytical protocol 
ciromatogrm: an clectmnic trace of the detector's response to a sample's CO- to which it is sensitive 
chromatography: the separation of mixtuns into their constituents by prderentiai absorption by a porous 
mated, such as a column of silica or a strip of filter paper, or by a liquid 
CL: control limit 
class-S weights: uscd to calibrate balances; they are certified to be accurirte within a certain range 
CLP: Contract Laboratory Program 
COC: Chain of Custody 
continuing calibration blank (inorglmics): a solution with no anal*. It is nm at least every ten samples to 
ensure that no lab-introduced cantamination has occurred. 
continuing calibration verification (inorganics): the process of runnrng an analytical starmdard with a known 
set of analytcs at least every 10 analytical samples or every 2 hours, whichever is more f?equenf to vedy the 
calibration of the system 
continuing calibration verification (organics): the process of running an analytical standard every 12 hours 
to verifjr the calibration of GC and G U M S  systems 
contract hborato y program: supports the EPA's Superfirnd effort and provides a range of chemical anal* 
cal scrvicts on a high volume cost efkctivc basis with legally ddhsible results 
contract-rquired detection limit (inorganics): minimum level of detection acceptable under the applicable 
CLP Stamlent of work 
contract-rquired qmtitation limit (organics): minimum level of detection acceptable under the appli- 
cable CLP Statemem of Work; equal to the c a c d m d o n  of the lowest calibration standard analyzed fbr each 
analysis 
control charts: basic tools for qua@ assurance that provide graphical means to danonstrate shtktical control 
and to monitor a process. I 
control limit: a range within which s p e d 4  measurement results must W to be compliant with QC criteria 
CRDL: contract required detection limit 
CRQL: catract required q d o n  limit 

day: unless otherwise spcciiied, a calendar day 
decafluorotrip&nylphosphirw: a compound uscd to establish mass spectral iastnrmcrd perfbrmance fbr 
semivolatile analyses 
detection limit: the smdkst m d a m o u n t  of some component that can be mcasund (by a single 
mtasuremcnt)withastatedievdofddmcc 
DFTPP: ~ u o m t r i p b e n y 1 p ~ h i n e  
digestion log: an inorganics laboratory term; the official record of sample preparation (digestion) 
DL: detection limit 
duplicate (laboratory duplicate): a second aliquot of a sample that is treated thc same as the on@ sample 
in order to dcterminc the precision of the method., field duplicate is a s e d  M e  used as a scumci aliquot of 
thesamesampleandusuallyunknowntotht~ratory. 
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E 
ECD: electron capture detector 
EICP: exvacted ion current profiles 
ELCD: electrolybc conductivity detector; Hall detector 
electrolytic conductivity detector: a detector used in the analysis of purgeable halocarbons 
electron capture detector; a detector used for the analysis of chlorinated pesticides 
elute: to remove by dissolving, as adsorbed material fiom adsorbent 
cxtcrnd standard: a mcthod of quantifylag an unknown fiom a known in a scparatc source/sample 
utractable: a compound tbat can be partitioned into an organic solvent f b m  the sample matrix and is ame- 
nable to gas or liquid chromatography; includes semivolatile and pcsticiMaruclor compounds 
extracted ion current prof&: hsmment response to quanhfion of sekctcd ion masses at a specific reten- 
tion time. 

Fourier trmsfom-infrared: a type of speamekr in which radiation from an infiarcd source is passed 
through the sample and absorption occurs at certain wavelengths that are characteristic of pa&mh chemical 
groups. It makes use of all frequencies f k n  the source s i m u b u s l y  rather tban scqueddy. 
fragmentation: the m o l ~  dinuption that occurs when a rno~OCUIc is bombarded by a &Id of electrons 
causing specific ion clusters or fragmRlts to result; the fhgmumion pattern ( a h  known as mass spectrum) is 
used to identlfj. a ~ d m o l o c u l t  from a set of refirence spectra. 
FT-IR: Fourier TransfbIm-M 

gas chromatography: the pbyJlcal scparahcm of two or more compounds himi on their m a l  distribu- 
tion between two phases usuq an inat gas as the mobile phase 
gas chromatogrnpby/nuus spectrometry: mass spectrometer adds another dimmion to GC data; GC is 
abundance vs. timc, MS adds mass vs. time; the MS is the detector 
GC: g= 
GC/MS: gas chmmqpph(y)/mass spcctronmetea) 
good lrborrto y practices: gtdehcs established f i r  CompuChem b a d  on a set of des,  operating proce- 
dures, and d practices cstabW by the Food and Drug A h h i s t d o n  in the Federr1 Regfster (volume 
43, December 22,1978) ltlttnded to ensure the quality and integrity of data geotrated by a laboratory 

high performrnce liquid chromatography: a chromatographic tecbqw w b m  a b i d  mobile p h  
transports a sample througb a column conbinrng a liquid stationary phase. Separation of sample components 
is based on pntkcntial w o n  on the stationary phase. 
holding time. the time specified by contract within which a sample must k cxtracOd andlor d y z e d  from the 
time it was nccived (VTSR). However, for some non-CLP methods, holdmg times start at day of sampiing 
mtead of datt of receipt. Different parameters have different maximum holding times as prescribed by the U.S. 
EPA Federal Register 40CFR136. 
HPLC: high perfomce liquid chromatography 
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ICB: initial calibration blank 
ICAP: inductively coupled argon plasma 
ICP: induciivcly coupled plasma 
ICV: initial dibration verification 
IDL: instrumentdetoction limit 
inductively coupled (argon) plasm: a technique for the simultaneous or s e q u d  multi-element dctcrmina- 
tion of elemmts in solution. The basis of the method is the measurement of atomic emission by an optical 
spcctrcwcapic technique. Characteristic atomic line emission spectra are produced by excitation of the sample 
in a radio-Mmcy inductively coupled argon plasma. 
in-house: at CompuChem Laboratories 
initial calibration: the process of estabhshg a calibration curve 
initial dbration blank an inorganics tam; reagent water with no analyte used to check fbr lab-introduced 
contamhation and to set instrument background (zero tlx instrument). Cannot contain any analytes above the 
wntmct rcqurred chction limrt. 
initial caliirstion verification: when a standard with a lcnowu amount of analyte is run to check the calibra- 
tion curve 
-ent bhdc used in volatile and p e d d e  analyses dunng each calibration pcriod to vglfjr that contami- 
nantsartnotbang~uccd bycmpmtsofthe i n m m a t s o r t h e l a b o ~  
instruarent calibration: analysis of a sttics of analytical standards of di&xent speded mdons; used 
toslefiaethc~veresponsc,Imeanty,aadctyHarmcrangtoftheinstrumcnttotargddytcs 
instrument detection limit: the lowest c o n d o n  of a compound that an instnrmeat can detect 
internal standard: in-house compounds added to m r y  standard, blank, matrix spike, matrix spike duplicate, 
sample (for VOAs), and sample extract (for semivolariles and VOA medium level 1nehno1 extracts) at a 
kwwncawmticm,b&redysis. InscrnalstandardsarcusedastbtbasisforquantiW~~oftbetarget 
compouuds. Used in voIat.de GCMS and semivolatile GCIMS. 

Iaborato y control sample: a sample of known composition. Aquecws and solid laboratory control samples 
are analyzed using the same sample prqamitm., reagents, and analytical methods employed for all other 
samples nceived. Control charts arc gemmed from recovery of LCS m-. 
La: lower control limit 
LCS: laboratory control sample 
LIMS: laboratory tofomafion management system is a system of computer programs operated by a main- 
frame compu&r. It uses a systan of aualysis codes to schedule procubes and the QC samples qumd to be 
run with each hi& of samples and to track a sample's progress through the laboratory. 
lower control limit: mean % recovery - 3 x (standard deviation) 
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M 
mass spectrum: a plot of the mass-to-charge ratio versus relative intensity of the ion current (also &led a bar 
m h  v.=w 
matrix: the predominant masenal of which the sample to be analyzed is composed; either water or SOW 
sedtmdsludgc. Matrrx is not synonymous with phase (liquid or solid). 
matrix spike: aliquot of a sample fortified (spiked) with known quamrties of specific corn+ or analytes 
and subjected to the eatire analytical p d u r e  in order to indicate, by measuring recovery, the accuracy of the 
methodfbrtbemabix 
matrix spike dupliute: a s d  aliquot of thc same matrix as tbc matrix spike that is spiked in order to 
determine the precision of the method by caldathg relahyc pcrceat di&nace bGtwcen the two 
meniscus: the concave or convex upper fllrfact of a column of liquid 
method blank (inorganics): also referred to as bl& preparation blank or reagent blank. An analyhcal 
control that amahs distilled, d e i o d  water and reagents; it is carried bough the entire dy t i ca l  procedure 
(sample preparation and analysis). 
method blank (organics): an analytical amtmI consisting of all reage& and surrogate standards (where 
applicable), that is carried h g h  the entire d y t i c a l  p d u n .  The method blank is used to dcfine the level 
of laboratory backpad amtamidon and &cicncy of the extradim fir the batch of samples with which it 
is prepared.. 
MS: matrix spike 
MSD: matrix spike duplicate 

National Bureau of Standards: now called National h s h t c  of Standards and T&1ogy 
National Institute of Strnduds and TechnoIogy: a govemmcnt agency that establishes standards for 
imamement 
NIST: Natioaal Institute of Stadads and Technology 
NBS: National Bureau of Stsndatds 
NP Detector: Nitrogen phosphorus detector used for the specific detection of compounds cantaiaing either 
eicmcnt 

P 
PCB: polychloriaated biphenyls 
PE: pdbmncc  evaiuatiq often used as "PE Sample" 
PE sample: a sample sent by a client (or regulatory agency) who how how much analyte it c o p l ~ ;  used as 
a check of accuracy and precision of the entire analytical process ad used to campare one iab's performanw to 
another 
photoionization detector: a detector that measures the current produced when a molecular species absorbs a 
photon of fight energy and dmociatcs into the parent ion and an electron 
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PID: photoiouizatton detector 
ppb: parts per b i o n  
ppm: parts per million 
precision: the agrcanent or reproducibility of a set of replicate results among themselm or the agrcunent 
among repeat o b ~ o n s  made un&r the same conditions; usually e x p d  as the Etandard devhcm or 
percent- 
PT: prohiaxytEstiDg 
purge and trap: analytical technique used to isolate volatile (purgeable) organics by dripping,volatilizing the 
campounds fbm water or soii by + stmm of k r t  gas, trapping thc compatnds on a porous polymer trap, and 
themally dcsorbing the trapped corn* onto the gas dmmmgaphic mlurrm 

QA: qdtty~ssurauce 
QC: quality cuntrol 
quriity u s ~ c c :  a planned system of activities whose purpose is to provide assurance tbat tbe gualRy 
c a n f r o l p ~ i s a c t u a l l y ~ v e  
quality control: a planned system of controlled activities whose purpose is to provide a quahy p&ct 

RCRA: Resource Conscwahon and Recovery Act ( I  976); a fedtral law that established areguhtory system to 
track hazardous substances f b m  the time of generation to disposal 
reagent water: water in which an intafirent is not observed at or above the minimum qwnhtion h i t  of the 
p a r a n a e t ~ s 0 f W  
reconstructed ion chromatogrun: a mass spectral graphid rep- of the scpamtim~ achieved by a 
gas -h; a plot of total ion current versus mention time 
recovery: a of the accuracy of the analyhcal p- msde by compariog mcasud values for 
a spiked (fortified) sampic agamst the known spike values. Recovery is dettnnined by the fbllowing equation: 

%Rtc = Mensurcd value x 100% 
spiked v h  

relative percent difference: a measure of precision; is calculated by the &on below aud is always ex- 
pressed as the absolute value or zero: RPD = difference x 100 

average 
relative response factor: a measure of the relative mass spectral responsc of an d y t e  compared to its 

inmnaiEtaadard 
dative standard deviation: a statstid indicator of the amount a tneasurcd value differs h n  the actual 
d u e ;  calculatsd by tht equation : RSD = Standard deviation x 100 

Mcrn 
RIC: fecomned icm chr- 
RPD: relative percart difFercnce 
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RRF: relative response factor 
RSD: relative standard deviation 
run: a continuous analytical sequence consisting of prepared samples and all associated quality control 
rncasurcments as required by the method or contract Statement of Work; the analysis, or single "run," of a 
prepared sample on an analpcal instrument 

sample: a portion of material to be analyzed that is contained in stngle or multiple contakrs and identified by 
auniques~mpknumber 
sample custodian: the bd~viduat assigned responsibility for custody of samples and access to the locked 
reiiigemmrs in which the samples an stored 
sample delivery group: defined by thc following, whichever is most frequent: . each case of deld samples received, or 

each 20 &Ad samples within a case, or . each 14 cal& &y Mod ( 74ndar  day period fbr 14day data bnaround contracts) during 
which field sampies in a case are received (bcgmmg wtth the nccipt of the fht sample in thc 

&tivery group). . . 
Snmple Management Office: an agency contraad by EPA to manage the financial and -ve duties 
of the Contrad Laboratory program 
SampleSavcr: a patented cormher for collection of envirommal samples and shipment of thcm to 
CompuChun Environmental Corporation. - 
sample spike: auother term for matrix spike 
SDG: sample delivery group 
semivoiatile compounds: acid and baselneutral compounds amenable to analysis by extrachon of the sample 
with an organic solvent; usually have a ring structure and an: found in, for example, coal tars 
septum. a d idmg  wall or mcrnbraw 
SMO: Sample Managanent Office 
SOP: s a  Operating Procedure 
SOW: ~ ~ f f w o *  
sparge: to introduce air or otkr gas such as nitrogen into a liquid twth ttre intent of volatihng dissolved 
spacies 
SPCC: systan pufbrmancc check cornpun& 
spike: the -011 of a kLown amount of analyte or compound to a sample or matrix 
standard audysis: an dytical  detamum 

. . on made with known quantities of target mpunds; used to 
detennineresponse~~~ 
standard operating procedure: a document that describes laboratory pmcedurts (analytical and nonanal>tl- 
cal) and serves as a training aid and dkrenct tool 
Statement of Work: a compibon of Contract Laboratory Program procedures issued by the EPA to bt 
followed for sample receipt and hading, analytical methods, data repomng and delivcrables, and document 
control 
surrogate standard: bromimted, fluorinated, or isotopically labeled compounds added ta blanks, standards. 
matrix spikes,and matrix spdce duplicates to evaluate extraction: efficiency by measuring recovery. Generdly 
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applicable to volatile, semivoIatile, and pesticiddaroclor analyses. 
system monitoring compounds: brominakd or deutcrated compounds added to every blank, standard, sample, 
matrir and matrix spike duplicate to evaluate the performance of the entire purge and trap - gas chromato- 
graph - mass spectrometer system (3/90 v o U e s  only) 
system performance check compounds: target compounds in the calibration standards desipaai to monitor 
chromatographic performance, sensitivity, and compound instability or degradat~on on active sites. Must meet 
inhimum response fixtor criteria. 

target compound list: a list of compounds designated by the Statement of Work for analysis 
TCL: targacasnpouad list 
tentatively identilied compounds: compounds detected in samples that are not target compounds, internal 
standards, system mcmitoring compounds or surrogates; also h w n  as atramow cosnpounds 
TIC: tentatively identified compounds 
TOC: total organic carbon 
total organic carbon: tests fix o w c  carbons, in water and 
total organic halides: tests for compounds cantaiaing chlorine, iodme, and bromine atoms 
total petroleum hydrocarbons: tests for long cham carbons found in, fbr instance, fuels, gas, and oils 
TOX: total organic halides 
TPH: total petroleum hydrocarbons 
TW: traiEcreporf 
trmc report: an EPA sample identification form filled out by the sampler which ~ t s  the sample 
during shipment to the laboratory and documents sample condition and receipt by the iaboratory 

U 
UCL: upper control limit 
United States Environmental Protection Agency: federal agency created to copsolidate Ecderal mthority 
over pollution; is given the power to admimster programs that address the en- problems of air and 
water pollution, pesticides, toxic substancts, radiation, noise, and solid waste managcmcnt 
upper control limit: mean percent recovery + 3 x (standard deviation) 
U.S. EPA: U d  States E n v i r o d  Protection Agency 

validated time of sample receipt: the date on which a sample is received by CompuChan, as recorded on the 
shipper's delivery receipt and Sample T d c  Report 
VOA: volatile organic d y s i s  
volatile compounds: compounds amenable to analysis by the purge and trap technrque 
VTSR validated t h e  of sample receipt 
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0s-QAMP Operation-Specific Qualify Assurance Management Plan 
PAX Polynuclcar Aromatic Hydrocarbons (or PNA) 
PCB Polychlorinated Biphenyls 
PE Performance Evaluation 
PPE Personal Protective Equipment 
WL Practical Quantitation Limit 
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RRF 
RSD 
RSO 
SDG 
SOP 
SPCC 
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Polyurethane Foam 
Quality -Assurance 
Quality Assurance Management Plan 
Quality Assurance Project Ptan 
Quality Assurance Program Plan 
Quality AssuranceIQuality Control 
Quality Assurance/QuaIity Control Coordinator 
Quality Assurance Summary 
Quality Control 
Reagent Blank 
Resource Conservation Recovery Act 
Response Factor 
Relative Percent Difference 
Relative Response Factor 
Relative Standard Deviation 
Radiation Safety Mcer 
Sample Delivery Group 
Standard Operating Procedure 
System Performance Check Compounds 
Standard Reference Material 
Surrogate Standard 
Turnaround Time 
Trip Blank 
Toxicity Characteristic Leaching Proccdurc 
Total Kjeldahl Nitrogen 
Totaf Organic Carbon 
Total Organic Halogens 
Toeal Quality Management 
Upper Control Limit 
United Nations 
United States Environmental Protection Agency 
Upper Warning Limit 
Volatile Organic Analyes 
Votatile Organic Sampling Train 
Water Supply 
Water Pollution 
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1.0 MANAGEMENT COMMITMENT AND ORGANZA TION 

1.7 Statement of Management 
Position on Quality 

IT Corporation (IT) is committed to 

providing quality services for environmental 

management; services which meet the needs 

of our clients, satisfy regulatory 

requirements, and are commensurate witb 

the current state of the art. To satisfy our 

clients' quality objectives, to meet 

regulatory requirements, and to comply 

with IT corporate-wide requirements, IT 

Analytical Services (ITAS) Division has 

adopted a comprehensive Quality Assurance 

(QA) Program. The principles and practices 

of the Program apply to every Associate at 

every level within ITAS; they are 

fundamental to the way we do business and 

to the services we provide. 

The Quality Assurance Management Plan 

(QAMP) is an overall statement of Program 

policy. This Plan provides guidance to 

ITAS Associates in fulfilling their 

responsibilities and serves as a statement to 

external parties of ITAS' commitment to 

quality. 

The ITAS QAMP recognizes that some QA 
activities must be detailed and adopted on 

an operation-specific basis. To document 

individual laboratory QA practices, the 

ITAS QAMP requires the preparation of 

this Operation-Specific QAMP. 

Implementation of the QA Program is the 

responsibility of all ITAS Associates. 

Management at every level has the 

commitment, duty, and authority to lead the 

development and implementation of a 
structured management system that provides 

the framework to support the QA Program. 

Management will assure that the principles 

and practices of tht QA Program are 

implemented and followed. 

A Quality Assusancc/Quality Control 

Coordinator (QNQCC) is assigned to each 

ITAS operating unit to verify that the QA 

Program is implemented as intended by the 

Associates performing the work on a daily 

basis. The QAiQCC has the authority and 

duty to stop work if and when necessary to 
satisfy QA Program requirements. 

To verify that the QA Program is 
successMly implemented at each lTAS 

operating unit, independent assessments are 

directed or conducted by the Division 

Director, Quality Assurance/Quality 

Control. In addition, optrating units are 

subject to assessments by the Vice 

President, Quality and Health Services, and 

by various regulatory authorities and other 
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outside agencies.. . '. 

1.2 IT Analytical Services (ITAS) 
D iv is ion  Organizat ional  
Stnlctum 

1.2.1 ITAS Operating Units 
The ITAS Division consists of twelve 

operating units at the following locations: 

ITAS-Austin Laboratory 
(Austin, -Texas) 

ITAS-Cerritos Laboratory 
(Cerritos, California) 

ITAS-Cincinnati Laboratory 
(Cincinnati, Ohio) 

ITAS-Edison Laboratory 
(Edison, New Jersey) 

IT AS-Knoxville Laboratory 
(Knoxville, Tennessee) 

ITAS-Oak Ridge Laboratory 
(Oak Ridge, Tennessee) 

ITAS-Pittsburgh Laboratory 
(Pittsburgh, Pennsylvania) 

ITAS-Special Analysis Laboratory 
(Knoxville, Tennessee) 

ITAS-St. Louis Laboratory 
(St. Louis, Missouri) 

ITAS-Richland Laboratory 
( Richland, Washington) 

ITAS-Field Analytical Services- 
West (Martinez, California) 

ITAS-Field Analytical Services-East 
(Knoxville, Tennessee) 

ITAS is a laboratory network dedicated to 

the analysis of hazardous, radioactive, and 

mixed waste material. Radiochemical 

analyses are performed at the ITAS 

laboratories located in Oak Ridge, Richland, 
and St. Louis. Field Analytical Services 

(FAS) groups, located in California and 
Tennessee, serve as a key link between 
field operations and the analytical 
laboratories. 

7.2.2 Organization Charts 
The organizational structure for the ITAS 

Division is displayed in Figure 1.2- 1. The 

organizational structure for each ITAS 

operating unit is displayed in Appendix 
Section 1. The quality-related 
responsibilities of the members of the ITAS 

Division and of the ITAS operating units 

are outlined in Section 1.3. 

7.2.3 Equipment 
A listing of instrumentation used by each 

ITAS operating unit is shown in Appendix 

Section 2. 

1.2.4 Facilify Security 
Each ITAS laboratory is a limited access, 

secure facility. To ensure that only 
authorized personnel arc able to enter the 

building fmm an entrance that is not 
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monitored. entry into . each, building is 

limited in one or more of the following 

ways at a minimum: 

The use of key pads or electronic 
locks activated by swipe or 
magnetic cards which are issued 
only to authorized personnel 

Locking doors and issuing keys only 
to authorized personnel 

During business hours, entry is 
possible only through the main 
entrance. This entrance is 
monitored at all times by the 
receptionist. A1 guests are required 
to sign in using the visitor logbook 
and obtain a visitors badge. 

Alarm sys tems  to de tec t  
unauthorized entrance 

1.3 Quality Organization 
The achievement of quality in all activities 

is the of each ITAS 
Associate. Quality related responsibilities 

within the operational unit provide for the 

implementation of the QA Program and 

completion of quality control (QC) 

activities. 

The quality related responsibiiities in IT 
and the ITAS Division are described in the 

following sections. The quality-related 

responsibilities may be reassigned by 

dividing the activities among different 

individuals or enhanced by adding 

activities, but they may not be eliminated. 

t 3 . f  Vice President, Quality 8nd 
Health Services, IT Corp omtion 

Reports directly to the Chief 
Executive Officer (CEO), IT 
Corporation 

Approves the ITAS QAMP and the 
ITAS Operation-Specific QAMP 

Provides independent QA review by 
participating in or conducting 
assessments of ITAS operations 

Participates in finding solutions to 
quality problems not readily 
resolved within ITAS 

1.3.2 Vice Pmsident, IT Analytical 
Sewices, IT Corpotstion 

Reports directly to the CEO, IT 
Corporation 

Approves thc ITAS QAMP, the 
ITAS Operation-Specific QAMP, 
and ITAS Manuals of Practice 
(MOP) 

Assumes the dtimatc responsibility 
for the QA Program within ITAS 
operations 

Assigns specific quality-related 
responsibilities within the operating 
units to the ITAS Laboratory and 
FAS Directors 

Periodically determines the 
effectiveness of the QA Program. 
recommending changes to the 



ITAS Operal~on-Spcclfic Q.4.UP 
Sect~on No.. I 0 
Date Initiated. Sepumbtr 1. 1993 
Rcv~s~on No: 0 
Date Revised: NtA 
Page 20 of 246 

Division Director. QNQC 

1.3.3 Division Technical Director, IT 
Analytical Sewices 

Reports directly to the Vice 
President, IT Analytical Services 

Maintains and disseminates as 
appropriate to the laboratories 
current information on regulations 
and approved methodologies 
performed by ITAS laboratories 

Acts as a technical consultant, 
interfacing with the Division 
Director, (2A,QC for quality related 
issues to assure uniform technical 
excellence across ITAS operations 

Provides guidance and training to all 
Laboratory Technical Directors 

Approves the ITAS QAMP, the 
ITAS Operation-Specific QAMP and 
appendices, and ITAS MOPs. Also 
reviews other quality and technical 
documents produced by ITAS for 
accuracy, completeness, and 
applicability to reIevant technical 
g o a l s ,  r e g u l a t i o n s ,  a n d  
mcthodoiogies 

Guides implementation of the QA 
Program through training programs 

9.3.4 Division Director, Quality 
Assumncei/Qual@t Contml, IT 
Analytical Services 

Reports directly to the Division 
Technical Director with a QA 
"dotted line" responsibility to both 

the Vice President, IT Analytical 
Services and the Vice President, 
Quality and Health Services, IT . 

Reviews and approves ITAS QA 
documents 

Approves the ITAS QAMP, the 
ITAS Operation-Specific QAMP and 
appendices, and ITAS MOPs 

Provides guidance and training to all 
laboratory QNQCCs 

Oversets independent assessments 
(audits) of ITAS laboratories to 
identify areas where improvement is 
needed to comply with the QA 
program 

Verifies completion of corrective 
actions required to correct 
nonconformances identified during 
assessments 

Acts as the focal point for 
improvements and changes to the 
QA Program, approves and initiates 
these changes 

D i s c u s s e s  u n r e s o l v e d  
nonconfonnances identified during 
assessments or brought to the 
Director's attention by the QA staff 
for resolution with the lTAS 
Operational Directors, Vice 
Resident, IT Analytical Services 
and/or Vice Resident, Quality and 
Health Scrviccs, IT 

Suspcnds f i d e r  processing in 
operational units that are outsf- 
control until the nonconformance is 
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corrected 

1.3.5 Division Operations Director, IT 
Analytical Services 

Reports directly to the Vice 
President, IT Analytical Services 

Approves the ITAS Operation- 
Specific QAMP 

Assumes responsibility and provides 
resources for implementation of the 
QA Progrm withtn the operational 
units 

Assigns specific quaiity-related 
responsibilities within the 
operationd units to resolve problems 

Periodically detennines the 
effectiveness of the QA program 

1.3.6 Field Analytical Services 
Dimctor 

Reports directly to the Vice 
President, IT Analytical Services 
with o p t i o n a l  responsibility to the 
Division Operat~ons Director 

Implements the QA Program within 
the o p t i o n  

Approves quality related documents 

Periodicaily determines the 
effectiveness of the QA Program 
within the opcration 

Responsible for the issuance of 
analysis reports for the operation 

Maintains adequate staffing 
documented on organization charts 

7.3.6. f Field Analytical Services 
Business Uni t /Of f ice  
Manager 

Reports directly to the FAS Director 

Implements the QA Program within 
the business unitfofice 

Reviews and approves quality 
related documents 

Conducts project reviews to assure 
compliance with QA Programs 

Chairs the business unit/office 
Quality Team 

Coordinates performance of client 
satisfaction surveys with client QA 
Oficer 

Approves the ITAS Operation- 
Specific QAMP and the applicable 
apptndix 

7.3.6.2 FAS Pmject Manager 

Directs preparation of quaiity related 
documents for projects 

Designs project QA programs to 
meet project objectives 

Establishes analytical project data 
quality objectives 

Coordinates with the laboratory to 
ensure that quality issues are 
addressed at all stages of a project 
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Assures that ' project quality 
requirements are met 

1.3.6.3 FAS Field Analytical 
Specialist 

Prepares project quality documents 

Implements project quality 
requirements for task performance 
and documentation 

Prepares and maintains records 
. documenting quality control 

problems implemented for a project 

Adheres to the ITAS QA Program 
for governing project activities 
u n l e s s  s u p e r c e d e d  b y  a 
project/program-specific plan 

1.3.7 Laboratoty Director (Operaling 
Unit Oimctotj 

Reports ,directly to the Vice 
President, IT Analytical Services 
with operational responsibility to the 
Division Operations Director 

Implements the QA Program within 
the laboratory 

Approves quality related documents 

Approves the ITAS Operation- 
Specific QAMP and the appropriate 
appendix 

Periodically determines the 
effectiveness of the QA Program 
within the operation 

Maintains adequate staffing 

documented on organization chaits 

f.3.7.1 Systems Manager 

Reports directly to the Laboratory 
Director 

Supervises daily activities of the 
Project Management, Laboratory 
Information Management System 
(LIMS) Operation, Sample Control. 
Administrative, and RepodProposal 
Production Groups 

Oversees the log-in of all samples 
received, completion of chain-of- 
custody records, and initiation of 
project records 

Supervises sample storage facilities 

Works with Operations Manager 
andlor Group Leaders to assure the 
requirements of the project are met 
in a timely manner 

Supervises the verification of 
software for data processing 

Ensurcs compliance with QA 
Program w i t h  the laboratory 

f.3.7.2 Operations Manager 

Reports directly to the Laboratory 
Director 

Supervises daily activities of the 
Operational Groups 

Supcrviscs QC activities performed 
as a part of routine analytical 
operations 
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Supervises the prcbaration and 
maintenance of laboratory records 

Oversees the preventive maintenance 
program 

Supervises laboratory participation 
in interlaboratory accreditation and 
proficiency programs 

Ensures compliance with QA 
Program within the laboratory 

In the absence of a Group Leader, 
assumes their quality responsibilities 

1.3.7.3 Quality AssurancdQuality 
Control Coordinator 

Reports directly to the Laboratory 
Director or the Laboratory Technical 
Director as defmed by the 
organizational chart 

Develops and defines the Total 
Quality Program for the laboratory 
within Division and Corporate 
guidelines 

Monitors laboratory practices to 
ensure conformance with the ITAS 
Q A  P r o g r a m ,  r e g u l a t o r y  
requirements and client specified 
contractual obligations 

Recommends resolutions for 
o n g o i n g  o r  r e c u r r e n t  
nonconformances within the 
laboratory 

Shuts down out-of-control analyses 
or laboratory groups if necessary 
until the nonconformance is 

corrected and notifies the 
appropriate Laboratory Director 
and/or the Division Director, 
QNQc 

Reviews data quality measures. 
including statistical data to verify 
that the laboratory is meeting stated 
quality goals 

Closes findings and observations of 
QA audits 

Pcrfonns two QA Systems Audits 
per year (one 1 1 1  systems audit and 
one follow-up audit) 

Establishes and supervises  
laboratory QA training programs 

Assists in the preparation of and 
approves Quality Assurance Project 
Plans (QAPjPs) 

Serves as the focal point for the 
reporting and disposition of 
noncodonnances 

Performs monthly surveillances of 
the laboratory (except during months 
when a systems audit or follow-up 
audit is pcrfomcd) 

Maintains certification and 
accreditation programs 

Arranges for insation of QC 
samples into the laboratory sample 
strcam and reviews the results 

Perfom statistical analyses utilizing 
results of the QC sample analyses 
and reviews the data to assure 
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compliance with stated quality 
0bjective.s 

Assists in the performance of QA 
Systems Audits 

Maintains controlled documents 

Prepares monthly quality report to 
management 

Performs Client Satisfaction Surveys 

1.3.7.4 Technical Dimetor 

Reports directly to the Laboratory 
Director 

Provides technical overview of 
laboratory activities 

Establishes and supervises the 
training of analysts in good 
laboratory practices and analytical 
methodoIogies 

Writes and reviews Standard 
Operating Procedures (SOPs), 
assuring compliance with regulations 
and approved methodology 

Serves as technical consultant to 
Project Management and d y t i c a l  
staff in choosing the correct 
methods, QC and analytical 
techniques 

Evaluates analytical techniques, 
procedures, and instrumentation and 
provides recommendations for 
improvement to the Laboratory 
Director 

Recommends standards for 
purchasing instrumentation, 
equipment, reagents, gases, and 
chemicals in accordance with SOPs 
and approved methodologies 

Defines the calibration and 
preventive maintenance programs 

Approves customer requested 
variances to methods 

Responsible for specific Division 
SOPs and method improvement 
variances 

In some laboratories, supervises the 
QAIQCC as defined by the 
o r g h t i o n a l  chart 

Ensures compliance with QA/QC 
Program within the laboratory 

1.3.7.5 Group LesderfTeam Leader 

Reports directly to the Operations 
Manager or the Laboratory Director 
in the absence of an Operations 
Manager 

Scrves as the lead analyst within the 
group (e.g. W S ,  GC, AAACP, 
G e n d  Chemistry, etc.) and 
supenrises daily activities of all 
other analysts within their group 

Otgauks and schedules the 
analytical testing program with 
consideration for sample holding 
times 

Supervises QC activities performed 
as a part of routine analytical 
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operations 

Implements data verification 
procedures 

Supervises the preparation and 
maintenance of laboratory records 

Evaluates instrument performance 
and supervises the calibration and 
preventive maintenance programs 

Oversees or performs review and 
approval of all analytical data and 
submits it to the Project Manager 
for reporting 

Reports  out-of-control  o r  
nonconforming situations to the 
appropriate managers (e.g. 
Operations Manager, Laboratory 
Director, Technical Director, and/or 
Project Manager) and the QA/QCC. 

Supervises maintenance of 
instruments and scheduling of 
repairs 

Ensures compliance with QA 
Program within the laboratory 

I. 3.7.6 Pmject Manager 

Monitors analytxal and QA project 
requirements 

Assists the Systems Manager, 
QAIQCC, and Technical Director 
with interpretation of work plans or 
QAPjP requirements 

Assists the Systems Manager in 
establishing goals, priorities, 

schedules, and work assignments 

Keeps the laboratory and the ciient 
informed of project status 

Approves customer requested 
variances to methods 

Monitors, reviews, and evaluates the 
progress and performance of 
projects 

Reviews data packages for 
completeness and compliance to 
client needs 

Prepares Quality Assurance 
Summaries (QASs) 

Generates and signs analytical 
reports (or designee) 

1.3.7.7 Analyst 

Implements the QA Program within 
the laboratory 

Performs analytical procedures and 
data recording in accordance with 
accepted methods 

f crforms and documents calibration 
and preventive maintenance (may 
also be pcrfonned by a calibration 
control group) 

Performs data processing and data 
verification 

Irnmcdiatcly rcports out-of-control 
or nonconforming situations to the 
Group Leader and QAIQCC 
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Maintak'i control charts or tables 

7.3.7.8 Sample Custodian 

Ensures implementation of proper 
sample receipt procedures, including 
maintenance of chain-of-custody 

Logs samples into the LlMS system 

Ensutes that all samples are stored 
in the proper environment 

Assists Waste Management staff 
with sample disposal 

1.3.7.9 Document Confmi 
Coordinator 

Receives and initiates chain-of- 
custody for data packages received 
from the laboratory 

Maintains custody of data packages 

1.3.7.10 Data Reporting Staff 

Accurately. transfm data from 
verified laboratory data packages or 
laboratory report forms to 
Certificates of Analyses or other 
delivcrables 

Pcrfonns a thorough QA review of 
all Certificates of Analysis or f d  
reports to vcrify the accurate 
transcription of data 

Preparts electronic data transfers 
(EDTs) 
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QUALlN ASSURANCE PROGRAM DESCRIPTION 

2.1 introduction Associates will be cognizant of the policies 
IT has defined Quality as "meeting the adopted by ITAS for the production of 

requirements of our clients, both internal analytical data and will be aware of their 

and external". To achieve Quality, a Total responsibilities. Specific implementation 

Quality Management (TQM) process has 

been established and is being implemented 

throughout the company. Part of this 

implementation is through Division QA 

Programs. 

It is the purpose of the ITAS QA Program, 

as expressed in the QAMP, to provide data 

which are of known and acceptable quality. 

To achieve this, a system is described 

which controls the following: 

. Preservation of samples 

Receipt and handling of samples 

Processing and analysis of samples 

Analytical equipment 

Data verification 

Data reporting 

Records management 

Management review 

ITAS recognizes that laboratory and 

field Associates affect data quality. This 
Plan has been prepared so that all IT 

instructions for quality practices are 

documented in SOPS for each ITAS 

operating unit. 

As cross referenced in Table 2.1- 1, the 

lTAS QA Program meets the basic 

requirements of the following references: 

Interim Guidelines and Sbecifications 
for Pmarintz Oualitv Assurance Proiect 
Plans. OAMS-005180, Office of 
Monitoring Systems and Quality 
Assurance, Office of Research and 
D e v e l o p m e n t ,  U n i t e d  S t a t e s  
Environmental Protection Agency, EPA 
60014-83-004, February 1 983 

O u a l i t v  A s s u r a n c e  P r o g r a m  
Reauiremcnts for Environmental 

American Society for Quality 
Control, Energy Division, Environmental 
Waste ~ a n a ~ e m e n t  Committee, 
ANSI/ASQC-E4- 19xx (Formerly EQA- 
1 ), July 1992 

O u a l i t y  A s s u r a n c e  P r o g r a m  
Rearrirements for Nuclear Facilities, The 
-can Society of Mechanicd 
Engineers, ANSIIASME NQA- 1 - 1989 
edition 
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Oualitv Assurance, Office of Nuclear 
Energy & Office of Environmental 
Safety and Health. United States 
Department of Energy, DOE ORDER 
5700.6C, August 1991 

Performance Criteria for Radiobioassay, 
ANSI N I3.:30, September 1989 

Measurement Oualitv Assurance for 
Radioassav Laboratories, ANSI N 42.2, 
Revised May 21, 1992, Revision 10A 

Oualitv Svstems-Model for Oualitv 
Assurance in Desien/Develo~ment. 
Production. Installation. and Servicing, 
IS0 9001 (ANSI/ASQC 491-1987) 

Additional guides utilized by the 

radiochemistry laboratories include: 

USNRC Regulatory Guide 4.15, Oualitv 

Assurance for Radiolopica1 Monitoring 

Programs Mormal Omration) - Eflluent 
Streams and the Environment 

ASTM Standard Guide C 1009 - 83. 

E - b U g  a alal 
. . iw Assurance 

Program for Analvtical Chemistrv 

Laboratories within the Nuclear Industrv 

For the purposes of this Plan, the ITAS 
Quality System is composed of QA and QC 

activities. The terms are d e f d  and used 

as follows: 

Quality System - "The coilectivc plans, 
activities, and events that arc provided 

to ensure a product, process, or device 
will satisfy given needs." AlVSVASQC 
Standard A3 

Quality Assurance - "All those planned 
or systematic actions necessary to 
provide confidence. that a product or 
s e r v i c e  wi l l  s a t i s f y  g i v e n  
needs."AIVSUSQC Standard A3 

Quaiity Control - "A process which 
measures actual quality performance, 
compares with standards, and acts on the 
difference! " Juan, I 9  74 

2.2 Objectives of the QA Pmgram 
The overall objective of the QA Program 

for ITAS operations is to provide data of 

known quality that meet client 

requirements. In g e n d ,  to accomplish 

this, each laboratory must: ' 

Maintain an effective, ongoing QC 
Rograrn to measure and verify 
laboratory performance 

= Meet data r q h e n t s  for accuracy, 
precision, and complcttntss through the 
use of proven methodologies 

Provide sufficient flexibility to allow 
controlled changes in routine 
methodology to meet specific data 
r tqu im l~~1 ts  

Monitor operational performance of the 
laboratory on a routine basis and 
provide comctive action as needed 

Recognize and promptly correct for any 
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factors which adversely affect quality 

- Maintain complete records from sample 
submittal through laboratory analysis, 
data verification, reporting, and sample 
disposal 

In order to meet these objectives, two levels 

of management controls are required. 

Controls at the organizational level include 

ali activities that support common or 

standardized functions such as Associate 

qualifications and training, document 

control, and material procurement. Controls 

at a project level consist of the project- 

specific QA program activities necessary to 

produce the desired type and quality of 

product. 

2.3 Quality Assurance Documents 
Table 2.3-1 summarizes the ITAS QA 

documents, the purpose of each, and the 

required approvals for each. Document 

control, distribution, and revision is 

discussed in Section 5. 
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ASSOCIA TRAINING AND QUA LIFICA TION 

All quality related activities performed by qualifications in terms of education and 

ITAS shall be accomplished by Associates experience, knowledge, and skills necessary 

qualified on the basis of education, for an Associate to carry out work. The 

experience, and training. The following operational supervisors shall compare each 

definitions are relevant to the discussion of Associate's performance with the 

training in this section: qualifications established in hidher job 

description at least annually. This should be 

Traininq - In-depth instruction to done in conjunction with the Associate's 
develop proficiency in the application of Job Performance Review (JPR). 
requirements, methods, and procedures. 
Such instruction may be intemaI or 
external classroom sessions, courses, or ITAS normally expects necessary 
on-the-job assignments. knowledge and fundamental chemical 

Indoctrination - To instruct in laboratory skills to have been demonstrated 

fundamentals so as to provide by formal academic training to include 
understanding of principles involved. course work in general chemistry, 

qualitative analysis, quantitative analysis, 
Oualification (Personnel) - The 
characteristics or abilities gained through and instrumentd analysis. Qualifications of 
training or experience or both, that all professional Associates shall be 
enable an individual to perform a documented by resumes which include 
required function. 

academic credentials, employment history, 

Certification - The action of 
determining, verifying, and attesting, in 
writing, to the qualifications of 
personnel (Associates) or material. 

Orientation - The act or process of 
acquainting individuals with the existing 
situation, environment, or condition. 

3.1 Associate Qualifications 
Each operating unit shall have job 

experience, and professional regimtions. 

A copy of a current resume shalt be 

included in each Associate's training fiIe. 

When applicable, each professional 

Associate shall be formally qualified to 

perform their lab functions by their 

supemisor. Applicability is dependent upon 

the Associate's job function. Associates 

must be formally qualified if their work 

descriptions for all positions. These job involves sample management, sample 

descriptions shall specify the minimum preparation, clean-up, or analysis 
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procedures, or project management. Record 

of personnel qualification must be 

documented in the Associate's training file. 

An example form is shown in Figure 3.1 - 1. 

3.2 Orientation and Training of 
Labomtoty Staff 

Training is performed to maintain 

proficiency, promote improvement, and to 

stimulate professional development. ITAS 

staffs include professional Associates who 

are scientists. Such Associates shall be 

assigned duties within the capabilities of 
their education and experience by the 

appropriate supervisor and shall be qualified 

to perform and train others on specified 

procedures based on this experience. 

ITAS Associates are qualified through 

indoctrination and experience which is 

documented in resumes and training files. 

Each new Associate shall be supervised in 

their activities by experienced Associates 

until, in the opinion of the supervisor, they 

are capable of independently performing 

their duties. This authorization to perform 

independently shall be documented in the 

training files on a personnel qualification 

form. In addition, training for management 

Associates shall include professional, 
managerial ,  communicat ion,  and  

interpersonal skills. On-going or periodic 

assessments will be performed to determine 

training needs and effectiveness of 

instruction. 

An individual training record (example 

shown in Figure 3.2- 1 ) sMI  be maintained 

for each Associate. This form must be 

reviewed and updated, as necessary, by the 

Associate on an annual basis. 

3.2.1 ' Quality Assurance Orientation 
Each newly hired ITAS Associate is 

required to go through QA orientation. The 

QNQCC shall conduct this orientation in 

accordance with SOPS within two weeks of 

the Associate's report-to-work date. The 
QAIQCC shall review the following topics 

(at a minimum) with the new Associate: 

Overview of ITAS QA Program 

ITAS philosophy on data integrity and 
meeting client requirements 

ITAS QA documents 

Pertinent regulatory QA requirements 

Data recording practices 

Nonconformance and corrective action 

Chain-of-Custody procedures 

An example form used for documenting 

QA orientation is shown in Figure 3.2-2. 

Following QA orientation, the Associate is 

required to take a written QA examination 
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to demonstrate an understanding of the 

laboratory QA program and to determine if 

any areas covered require further training. 

3.2.2 Quality Assurance Training 
Training in the nature and goals of the QA 

Program shall be provided at least once a 
year to 4 laboratory Associates. Formal 

training sessions will be conducted and 

documented by the QNQCC. The training 

program shall address regulatory 

requirements as appropriate, basic QC 
practices, responsibilities of the technical 

staff, responsibilities of the QNQCC, the 

reporting of nonconformances, and the 

perfonnance of audits. In addition, each 

laboratory Associate shall become familiar 
with the laboratory QA Program by reading 

pertinent sections of the ITAS QAMP and 

the Operation-Specific QAMP, and QC 

procedures appropriate to hidher position. 

3.2.3 Health and Safety Orientation 
Each newly hired ITAS Associate, contract 

worker, or working visitor is required to go 

through a health and safety orientation 

before they are allowed to work in the 

laboratory (as per the laboratory Chemical 

Hygiene Plan). This orientation is to be 

perfonncd as soon as possible after or 

within one week of the Associate's rcport- 
to-work date. The Associate's immediate 

supervisor or the laboratory Health and 

Safety Coordinator should perform this 

orientation, which includes viewing 

videotapes on the OSHA Laborator)/ 

Standards and "basic" laboratory safery . 
The Associate will receive information on 

the following: 

Safety Policy and Program 

- Laboratory Emergency (Contingency) 
Plan 

Safety Equipment 

Material Safety Data Sheets (MSDSs) 
(content and location) 

The supervisor will supply basic job-related 
information on: 

Chemical Safety 

Eiecrrical Safety 

Thermal Safety 

Mechanical Safcty 

Waste Disposal 

All health and safety orientations will be 
docummted. 

3.2.4 Health and S d t y  Trrining 
Health and safety training at ITAS is 
required for all Associates, contracted 

workcrs, and temporary help. This training 

is to be given within 90 days of the start-to- 

work date and will be provided by Division 

Health and Safety or by qualified 

instructors in the laboratories. 
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Documentation is maintained in the 

Associate's training records. 

ITAS health and safety training includes the 

following: 

Laboratory Safety Training (LST)- 
required for each Associate every two 
years, at a minimum 

Chemical Hygiene Plan (CHP) Training- 
each Associate is required to attend an 
annual refresher 

3.2.5 QAIQCC Training 
A11 QAlQCCs shall receive training from 

the Division Director, QA/QC, so that they 

are proficient i n  the requirements of the 

ITAS QA Program and it's application. 

Formal training, directed by the Division 

Director. QAIQC, is performed on an 
annual basis.  continued proficiency of 

QAlQCCs shall be maintained through 

active participation in QA audits and the 
preparation and review of QA documents. 

Evaluation of QA/QCC proficiency shall be 

conducted on an annuaf basis by the 

Division Director, QAIQC, as secondary 

reviewer of the QAIQCC's PR. 

3.2.6. Lead Auditor Certincation 
ITAS has developed a program for 

certifying Lead .Auditors. QNQCCs are 

the primary participants in this program 

which is described in the ITAS System 

Certification at ITAS Laboratories." All 

internal ITAS systems audits are lead by an 

ITAS certified Lead Auditor. Lead Auditor 

certification is documented with an example 

form shown in Figure 3.2-3 and with a 

certificate signed by the Division Director, 

QAIQC. 

3.3 Training Records 
Each ITAS Associate has an individual 

training file maintained by the QAIQCC. 

The documents included in the training file 

are the following: 

Associate's resume (current and in ITAS 
format) 

Individual training record 

Reference to qualifying sample sets 

Professional certificates (copies) 

Attendance records of tmhhg courses 

Personnel qualification records 

Each Associate shall review their training 

file mually, at a minimum, to ensure 
completeness and correctnes of contained 

information. 

Procedure No. 8907-QAC-04, "Standard 
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PROCUREMENT O F  ITEMS AND SERVICES 

This chapter defines the ITAS requirements related service contracts, or subcontracted 

for the procurement of items and services. laboratory services (quality related items) 

This program will provide for: shall be subject to the more rigorous 

controls below. 

Assurance that purchased items and 
sewices meet est&lished requirements For the procurement of test and measuring 
and perform as expected 

equipment it is recognized that the 

Evaluation and selection of vendors environment in which the measurement 
system is placed may have a bearing on its 

Inclusion of appticable technical and 
administrative requirements in 

performance. Therefore, the QAIQCC may 

procurement documents substitute an acceptance testing plan to 

assure that the measurement system is able 
4.1 Selection of Vendors to meet specifications in the laboratory 
Prospective vendors will be evaluated and environment, in lieu of other supplier 
seiected based on the following criteria as qualification activities. 
appropriate: 

4.2 Pmcumrnent of Quality Related 
Evaluation of the vendor's history of /btm 
providing an identical or similar product The quality of imtmments, equipment, 
which performs satisfactorily in actual 
use standards, reagents, solvents, other 

chemicals, gases, water, and laboratory 
Objective evaluation of the vendor's containers used in analyses must be known 
currcnt quality records supported by 
documentation so that their effect upon analytical results 

can be defined. Items purchased by an 
Direct audit of the vendor's technical ITAS operating unit shall meet the 
and quality capability 

requirements and specifications of client 

The QAIQCC shall dttcrmine the needed contracts or analytical methods, as detailed 

level of qualification based on the in laboratory-specific SOPS. At a 

importance of the item or service being minimum, aH reagents shall meet the 

purchased. Vendors which provide test and specifications established by the Committee 

measuring equipment, standards, quality on Anaiytical Reagents of the American 
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Chemical Society. If these are not 

available, a comparable ' or next best grade 

shall be used. 

Quality specifications shall be included or 

referenced in the purchasing documents for 

the procurement of applicable items. The 

QNQCC shall approve vendors- or items 

purchased. This approval will be maintained 

by purchasing from a "QA Approved" list 

of vendors and .items. If items which may 

affect laboratory quality are requested fiom 

non-preapproved vendors, QA approval 

must be obtained prior to placing the order. 

When ordering such items, a system shall 

be put in piace in each laboratory to assure 

the quality of the item received. Each 

laboratory shall assign individuals 

responsible for purchasing materials and 
controlling them in the laboratory. Duties 

of the responsible individuals include: 

Specifying in purchase orders or 
requisitions, suitable grades of materials 
(grade shall be dtfrncd by the QAIQCC 
or responsible manager) 

Verifying upon receipt that materials 
meet requirements and that, as 
applicable, material certificates arc 
provided and maintained in the 
laboratory Quality/Operations records 
system 

Identifying and storing materials 

Verifying that material storage is 
properly maintained. and removing 
materids from use when shelf life has 
expired 

4.2.1 Role of ITAS Division 
Purchasing 

ITAS Division Purchasing supports the 

ITAS operations by: 

Maintaining contractual requirements of 
materials contracts 

Negotiating new contracts 

Identifying potential vendors and 
subcontractors 

Identifying vendors for unique or scarce 
materials . 

In order to enhance standardization of the 

product within the laboratory network, 

ITAS Division Purchasing shall pursue 

Natiod Contracts for: 

Laboratory supplies of known quality 
and proven reliability 

Instrumentation 

Standards from traceable, certified 
sources 

4.2.2 Pmcutvnmnt Pmcdurrss 
The specifications for standards, chemical 
reagents, solvents, gases, water, and other 

items specified in approved analytical 

methods shall be met by the laboratory and 



written in method SOPs. In addition, each 

laboratory must have the following items 

included in SOPs that cover: 

Checking the purity of standards, 
reagents, solvents, other chemicals, and 
water versus intended use 

Storage and expiration of standards, 
reagents, solvents, and other chemicals 

Requirements for laboratory containers 
(e.g. volumetric glassware, sample 
containers) 

Cleaning of glassware prior to use 

Corrective actions for failure of an item to 
meet required specifications are: 

Review current supplies and eliminate 
from use 

Return to vendor 

Evaluate a new lot or alternate supplier 

The Division Technical Director or the 

Division Director, QA/QC shall be 
immediately notified of any quality 

problems with national vendors. 

4.2.3 Radioactive Rsfbmnce 
Materials 

ITAS shall procure only radioactive 

reference materials which are traceable to 

the National Institute of Standards and 

Technology (NIST). If the NIST 
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traceability is not commercialiy accessible. 

the best availabie standard for that isotope 

shall be used. Certification of traceability 

shaII be procured from the supplier. 

Documentation received with each standard 

shall include, at a minimum, the following 

information: 

Traceability to NIST or other certificate 
of analysis 

Radionuclide identification with activity 
and error 

Source identification or traceability 
number 

Date of assay 

Half-life of radionuclide(s) 

Mass and volume of standards 

Percent of impurities 

Receipt, storage, use, control, and disposal 

of radioactive standards, as well as 

documentation of these activities, are 

described in operation-specific SOPs. 
Sources used to verify continuing 

calibration shall meet the rcquiremmts of 

this section. 

4.3 Procuring Services 
Subcontract Laboratory Services - A 

subcontract laboratory is defined, for the 

purposes of this QAMP, as a laboratory 
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external to the I'TAS laboratory network. A 

subcontract laboratory will be used only in 

the event that an ITAS laboratory does not 

have the capability or capacity to perform 

the requested testing, or the customer so 

directs (in which case the customer then 

assumes responsibility for subcontractor 

performance). A subcontract laboratory 

will be used only after approval is obtained 

from the client and the quality of the 

laboratory is determined to be acceptable by 

ITAS QNQC staff. 

Once it is determined that a subcontract 

laboratory is required and approval . is 

obtained from the client to use a laboratory 

external to the ITAS network, the QAfQCC 
must perform a quality systems audit of the 

selected subcontract laboratory. This audit 

must be approved by the Division Director, 
QA/QC and documented in both the 

QualityIOperations records at the laboratory 

and in division subcontract laboratory files. 

The procedure for the approval to use a 

subcontract laboratory is detailed in IT AS 

Division SOP No. IT-QC-0002. 

4.4 Internal QC Requimments 

4.4.1. Water 
ASTM Typc I1 grade or equivalent water at 

a minimum will be used in all metals, 

radiological, wet chemistry, and organic 

analyses. Typc .[I water is obtained by the 

use of commercial ion-exchange deionizing 

units including an appropriate 

unit. The resulting water has a maximum 
conductivity of 1.0 umho-cm at 25" C, 

minimum resistivity of 1 .O Mohm at 25" C, 

maximum total matter of 0.1 mg/L, a 

minimum coior retention time of potassium 

pemanganate of 60.0 minutes, and no 

detectable soluble silica. Conductivity 

and/or resistivity will be documented daily 

in a logbook or file. Maintenance 

documentation will be kept for both the 

deionizing units and the polishing unit. 

For volatile analyses the water may be 

further purified by purging with an inert gas 

before use to remove traces of organic 

solvents. 

Water monitoring procedures used by ITAS 

operating units are detailed in operation- 

specific SOPS. 

4.4.2 Compmssd Air and Gases 
Ultra high purity compressed gascs from 
pnapproved vendors will be used when 

required for insUumcntation. Compressed 
air and gasses must m#t the requirements 
and specifications of the analytical methods 
pcrfonncd. In-line filters will be used when 
appropriate to minimize contamination and 
moisture from the gases. 
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4.4.3 Glassware Prepatition 
Glassware preparation procedures instituted 
at ITAS operating units are designed to 

ensure that no contaminants are introduced 
during sample analysis. Procedures 

describing glassware preparation are 

detailed in operation-specific SOPS. 
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5.0 DOCUMENT CONTROL AND RECORDS 

ITAS has designed and implemented a 

system to control, distribute, and revise 

documents affecting quality. These 

documents are approved by the appropriate 

positions (see Table 2.3- 1 ). Controlled 

documents are required to be reviewed and 

revised, if necessary, on a scheduled basis. 

The frequency of this review is dependent 

on regulations and client requirements, but 

it should occur at least annually. Interim 

changes to controlled documents may be 

instituted by the use of a Procedure Change 

Fonn (exampie shown in Figure 5.0-1). 

Procedure Change Forms require the 

approval of the laboratory QAIQCC, the 

Operating Unit Director, and the Division 

Director, QAIQC. Procedure Change 

Forms remain in effect until the next 

revision of the document. They are 

described in the ITAS System Procedure 
No. 8906-QAC-03, "Standard Operating 

Procedure for Preparation and Control of 

Procedures and Manuals". Controlled 

documents include but arc not limited to 

this Operation-Specific QAMP, the ITAS 

QAMP, SOPs, and intdly-generated 

QAPjPs and QAPPs. 

5.1 Quality Assurance 
Management Plan (QAMP) 

The ITAS QAMP provides ITAS Quality 

Assurance policy. It is applicable to and 

provides direction for all ITAS operations. 

The Plan discusses both the administrative 

and technical aspects of Quality Assurance 

and Quality Control. It is not however, 

intended that the Plan provide in-depth 

technical discussion. The Operation-Specific 

QAMP and SOPs supplement the ITAS 

QAMP to provide the details of 
implcmcntation. The QAMP has 

precedence in policy matters over all other 

ITAS quality-related documents. 

5.2 Opemtion-Specifk QAMP 
(OSQAMP) 

The 0s-QAMP supplements and enhances 

the ITAS-QAMf (Section 5.1). While the 

ITAS-QAMP serves as an over-view 

document and provides ITAS QA policy, 
the 0s-QAMP further provides detailed 

technical discussions and information that is 

common to all ITAS operating units. An 

appendix for each operating unit 
supplcmcnts the 0s-QAMP. Each 

appendix contains information that is 

specific to that opcratlng unit only. 

5.3 Manuals of Pmctice (MOP) 
MOPS arc dcvclopcd to provide in-depth 

technical discussions of specific topics. For 

example, a MOP for the field collection, 

preservation, and shipment of samples to 

ITAS iaboratorics provides specific uniform 
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direction to IT Associates. The ITAS 
Chemical Hygiene Plan and Safety Manual 

are also considered MOPs. MOPs are 

usable across IXAS operations. 

5.4 Standard Operating 
Procedunts (SOPs) 

SOPs are the foundation of the documented 
QA Program within ITAS. There arc two 

levels of SOPs, division and opcration- 

specific. Division SOPs specify methods 
that are common to all operating units and 

are standard across the network. Operation- 

specific SOPS detail procedures that pertain 
to a particular operating unit. All SOPs are 
written, detailed instructions describing 

specific laboratory operations and 

performance of routine laboratory tasks. 

They specify what is done, whose 
responsibility it is to perform tasks, and 

whose responsibility it is to verify their 

correctness. SOPs art mcientIy detailed 
to provide data of acceptable quafity and 

integrity with a minimum loss of data due 

to out-of-control situations. They also 

provide for documentation to record the 

performance of all tasks and their results, 

and demonstrate the verification of the data 

each time the data are recorded, calculated, 

or transcribed. SOPs arc Written to address 

the major elements upon which analytical 

quality depends. ITAS has adopted a 

standard SOP farmat for use within the 
Division. The ITAS standard format for 
administrative !?<IPS is &awn in Finurc 5.4- 

1. The ITAS standard format for technical 
SOPS is shown in Figure 5.4-2. 

5.5 Quality Assurance Project 
Plans (QAPjP) 

Contractual and regulatory demands, or 
uniqueness of the scope of work of a 

project, may require the preparation and 

implementation of a project-specific QAPjP 

or QAPP. If a specific project requires a 
unique QA program, that program with full 

documentation must be provided to the 
ITAS operation for implementation. Full 
documentation will be provided in a 
QAPjP. Thc requirements of the project 
will take precedence over conventional 

ITAS QA practices for that work. The 
requirements of the project may not be less 

stringent than minimum ITAS QAIQC 
requirements unless requested by the client 
in writing or approved by the ITAS 
Division Director, QA/QC. Typical project 

rcquimnents are as follows: 

The development andlor use of new or 
modified testing methods 

Special requirements for equipment 
calibration and maintenance 

- Specific contract rcquircd detection 
limits (CRDLs) 

+ D e f d  data q d t y  objectives (DQOs) 
such as accuracy and precision limits or 
the statistical treatment of data 

Additional or uniaue documentation or 
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. . 
records management requirements 

5.6 Pmject and Quality/Operations 
Records Management 

The ITAS QA Program has been developed 

to provide analytical results of known 

quality that meet client requirements. To 

demonstrate that quality has been achieved, 

each ITAS laboratory maintains a system of 

records management that includes 
documents which demonstrate the analytical 

performance of the laboratory. Laboratory 

records are identified as either 

Quality/Operations records or Project 

records. 

All operating unit records, from time of 
sample receipt through reporting and 
disposal, shall be available and stored in a 

manner that safeguards their integrity from 

tampering, physical damage, andfor loss. 

For ITAS, this will be separate files in file 
cabinets in a 24 hour per day secure area at 

a minimum. Any documentation that 

directly bears on the reported results must 
be retrievable if requested by the client or 
legally compelled by an authorized 

regulatory agency or court of law. This 
includes operational and project-specific 

data. Data may be stored in "real-time" as 

it is produced, or filed in a manner to allow 

prompt retrieval and assembly into a 

complete projcct file. Operation-specific 

SOPS shall describe how the complete set 

of documentation is compiled, including the 

f low of data forms, locations, 

responsibilities, and checks on the records 

management system implemented. 

5.6.1 Project Records 
Project records are documents which are 

specific to a project or a group of samples 

within an ongoing project, such as chain-of- 

custody and raw analytical data. Project 

records are stored separately in project files, 

Each project file W l  be indexed, properly 

labeled, and c m t .  

ITAS wiH maintain records associated with 

specific projects as nonpermanent records 

for the following time periods after 

completion of a project: 

Anafysis performed as part of site 
mitigation activities - 10 years 

. Records associated with facilities 
governed by the Resource Consemation 
Recovery Act (RCRA) - 5 years after 
closure if the analysis was performed 
prior to closure or for the 30-year 
monitoring period following closure if 
the analysis was pcrfomcd for the 
purpose of closure monitoring 

Conventional analysis - 7 years 

If a special contractual rquircmtnt, projcct 
requirement, or government regulation 

requires that records be maintained for a 

longer period of time, projcct files will be 



kept as required.. For projects that must be 

kept beyond the: periods stated above, the 

project index shall be marked to indicate 

the required retention period. 

Prior to scheduled record destruction, 

records shall be reviewed to determine if 

the holding period should be extended. 

5.6.2 Quality/Openrtions Records 
Quaiity/Operations records are permanent 

(lifetime) documents which demonstrate 

overall laboratory operation, such as 
inscnunent logbooks, calibration data, and 

control charts. :These records will directly 

affect the data fcbr a specific project, but in 

general their applicability is not limited to 

one project. Quality/Operations files must 

be indexed, properly labeled, and current. 

5.6.3 Record Validation 
When records are transferred to a records 

storage area, they shall be verified by 

comparing the contents of the container 

against an inventory sheet listing the 

contents of the container. If there are any 

discrepancies, the container and inventory 

sheet shall be returned to the Associate 

submitting the records for resolution. 

When the document container and the 
inventory sheet are found to be acccptabie, 

the responsible records custodian shall 
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indicate approval by signature and date on 

the inventory sheet. Records shall be 

considered valid when the inventory sheet 

is signed by the custodian''). 

''?+@A- I ,  Supplement 17% 1. Section 2.3. 
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6.0 USE OF COMPUTER HARDWARE AND SOFTWARE 

The purpose of defining controls for 

computer hardware and software is to 

protect the integrity of computer-resident 

data in the laboratory. SOPs are in place in 

each location so that computer resident data 

are accurate and defensible. The following 

references shall be used as guidance for 

implementation of this system of controls: 

Good Automated Laboratorv Practices, 
US Environmental Protection Agency, 
(draft), December 28, 1990 

Oualitv Management and Oualiw 
Assurance Standards IS0 9000. Part 3: 
"Guidelines for the Application of IS0 
9001 to the Development, Supply and 
Maintenance of Software" 

ASTM Method E3 140-1 (draft): "New 
Standard Guide for Laboratory 
Information Management Systems 
(LIMS)" 

ANSI N413: "Guidelines for the 
Documentation of Digital Computer 
Programs" 

6.1 Use of Hardwarn 
Computer equipment used in the generation, 

measurement, or assessment of client data 
shall be appropriately designed, be of 

adequate capacity to function according to 

specifications, and shail be suitably located 

for operation, inspection, cleaning, and 

maintenance. There shail be a written 

description of the computer systegs) 

hardware. The computer sMI be installed 

in accordance with manufacturer's 

recommendations and undergo validation 

which demonstrates the computer 

equipment correctly performs its stated 

capabilities and functions. Changes to 

computer hardware shall be made only after 

review and approval of the LIMS Manager 

and Laboratory Director. 

Computer hardware shall be inspected, 

cleaned, and maintained on a regular basis 

at a minimum of annually. Each labbratory 

shall: 

Have SOPs for the maintenance and 
security of hardware 

Designate an Associate (usually the 
LIMS Manager) to be responsible for 
system perforrnancc 

6.2 Security 
Each operating unit shall have procedures 

in place which securc computer hardware 

and software systems if that system: 

Contains confidential idonnation that 
rcquircs protection fiom unauthorized 
disclosure 

Contains data in which the integrity 
must be protected against unintentional 
error or intentional fraud 
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. Is used to acquire, process. or report 
data 

When the computer system(s) contains data 

that must be secured, each operating unit 

shall ensure the system is physically 

secured. Physical and functional access to 

the system is limited to authorized 

Associates and introduction of unauthorized 

external programs or software is prohibited. 

The LIMs Manager, or designee, is 

responsible for maintaining a list of secure, 

licensed software, and software not on that 

list is considered unauthorized. 

All original software must be stored in a 

locked, secure area. 

6.3 . Use of Softwarn 
If computer software is used to acquire, 

process, or report client data, it is necessary 

to demonstrate that the software correctly 

performs its intended function. The 
following definitions arc important to this 

discussion: 

Validation - establishing documented 
evidence which provides a high degree 
of assurance that a specific process will 
consistently produce a product meeting 
its predetermined specifications and 
quality attributes. This process 
demonstrates that the mathematical or 
statistical model embodied in the 
computer program is an acceptable 
representation of the process or system 

for which it is intended and meets all 
specified requirements. 

Verification - the process of checking 
the accuracy of manually or 
automatically (electronically) entered 
information. 

In general, software is verified by 

comparing its performance against known 

results. Verification may be done in 

several ways (see Sections 6.3.1 and 6.3.2). 

Each operating unit shall have a software 

SOP(s) describing the fotlowing: 

Software verification and vdidation 

Data entry and verification 

Changing data 

Data analysis, processing, storage and 
retrieval 

Backup and recovery of data and 
software 

Eltctronic reporting of data 

Defhition and storage times for data 
and softwart 

6.3.1 lndusby Strndud Softwarn 
Industry standard programs are defined as 

programs which arc widely used throughout 

the profession. Thtsc standard programs 

are brought into ITAS and used without 

modification. If the program has been 

prepared exttrnal to 1 ,  independent 
validation is not required. However. the 
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program must be verified p i b r  to first use 

on an ITAS system. To verify the software, 

example problems must be processed to 

demonstrate that the program is hHy 

operational. Example problems must hlly 

test the utilized capabilities of the software. 

6.3.2 lTAS Developed Softwarn 
For programs developed within ITAS and 

e x t e d l y  prepared programs which are 
modified by ITAS, complete validation and 

verification must be performed. Validation 

must be performed in accordance with an 
approved reference (Section 6.0) and IT 
Standard Quality Practice, ITCOOIO 

"Software Development and Usage". The 
verification process is dependent upon the 

function of the s o h a r e  and should include: 

For software which only performs 
numerical manipulation, sample sets of 
numbers for which results are known 
should be processed and compared. In 
this case, known results are usually 
generated by performing hand 
calcuiations using the same equations 
and procedures as the software. 
Verification of the sohare must test 
the software production of the intended 
results. Problems must test both the 
theory, or basis for computation, and the 
ability of the software to store and 
manage data. 

- Software which perform as part of 
instrument operation should be verified 
by processing reference materials 
through the instrument system. 
Processed instrument response shall be 

compared against the standards used. 
Verification shall be performed 
annually, at a minimum. 

6.3.3 Control of Software Changes 
Changes to software shall be controlled. 

Detailed s o w  control must 

be available in each lTAS laboratory. 

Standard f o m  are used to document and 

track changes. An ITAS Associate in each 

laboratory must be assigned to maintain 

software control, usually the LIMS 
Manager or programmer. Whenever a 

program is changed, reverification is 

necessary. If the sohare has had features 

added, previous test problems should be 

rerun to demonstrate their function has not 

been affected. New test problems should 

be processed as discussed above to verify 

added performance. If software revision 

changes the basic operation of the program, 

complete revalidation and reverification of 

the program is required. All changes must 

be completely documented. 

6.3.4 Software Review and 
RewMcation 

Spreadsheets and unprotected software shall 

be reverified on an annual basis at a 

minimum. The test problems used to 

provide initial vcrScation shaIl be 

reprocessed and the results compared to 

demonstrate that performance of the 

s o h  is unchanged. If software 

pcrfonnance has changed, the effect of the 

change upon intended function and usage 
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since last verification 'shall " be assessed. 

"Effect" must be determined on a case-by- 

case basis for the scope and impact of 

incorrectly reported results. If necessary, 

the data shall be reprocessed and recipients 

of affected data reports notified. Software 

programs must be validated upon creation 

or change and verified annually. 

6.3.5 Softwan, Validation and 
Verification Documentation 

Sofiware validation and verification shall be 

documented by the Associate performing 

the work, by signing and dating in indelible 

ink the computer output and supporting 

calculations. When test problems are used, 

the input shall k marked to indicate correct 

usage and the output checked to indicate 

acceptable comparison. If reference 

materials are used as the basis for 

validating and verifying instrument 

software, the "true" values or certificates for 

the materials shdl be included with the 

output to demonstrate paformince. The 
verification documentation must be 

reviewed and approved by the Associate's 

immediate supervisor, the LIMS Manager 

or computer programmer, and QAIQCC. 

All software validations and all software 

verifications, whethcr for initial or 

subsequent reverification, shall be 

maintained in the Quality/Operations 

records management system. A historical 

file shall be maintained, for each program. 

The file shall include the basis for 'the 

verification, such as the test problems or 

hand calculations, results of the software 
performance, the results of subsequent 

revcrifications, applicable program code. 

user manuals, technical. documentation and 

a copy of the program. 

6.4 Computer Vinrses 
ITAS operating units shall employ the use 

of anti-virus s o h e  to detect and remove 

viruses from secure computer hardware. 

Any suspicion of a software virus must be 
immediately reported to the LIMS Manager, 
the Division Technical Director, and the 

Division Director, QA/QC. 



1TAS Opcrat~on-Speclfic QAMP 
Section No 7.0 
Dau Initiated: September 1 .  1993 
Rev~sion No.: 0 
Dau Revised: N/A 
Page 49 o f  246 

7.0 WORK PROCESSES AND OPERATIONS 

Much of the environmental project activity 

is planned and designed external to the 

laboratory or field operation and presented 

in the form of a contract, work plan, or 

QAPjP. Laboratory and field activities are 
planned, implemented, and assessed to meet 

client requirements according to approved 

procedures and methodologies. Many QA 

systems have been put in place to document 

the implementation of planned activities. 

The planning and design of operational 

systems to accomplish documented 

impIementation are detailed in operation- 

specific SOPs. The entire process is 

assessed on a regular basis for conformance 

to prescribed requirements. 

7 .  Standard OpenUng 
Pmcedutw 

SOPS are in place in all ITAS operating 

units for analytical and administrative 

procedures from the receipt of samples in 

the laboratory through analysis, reporting, 

and subsequent sample disposal. This 

includes auxiiiary functions as well, such as 
training, QA/QC, and Health and Safety 

proccdu~cs. The ITAS standard SOP 
formats arc shown in Figure 5.4-1 

(administrative) and Figure 5.4-2 

(technical). A list of ITAS operating unit 

SOPs is given in Appendix Section 3. 

ITAS operations prepare and maintain, in 

addition to the Operation-Specific QAMP, 

a Standard Operating Procedure Manual. 

The requirements of this OS QAMP for 

activities such as calibration, field 

procedures, material procurement and 

control, preventive maintenance, training, 

and QC sample analysis shall be 

incorporated into the SOPS as appropriate. 

7.2 Analytical Methods 
Whenever possible, ITAS operations utilize 

industry and regulatory agency recognized 

analytical methods from source documents 

published by agencies such as the U.S. 
Environmental Protection Agency 

(USEPA), American Society for Testing 

and Materials (ASTM), and the National 

Institute for Occupational Safety and Health 
(NIOSH). Analytical methods used by 

each ITAS operation arc listed in Appendix 
Section 4. 

7.3 bstectjon Limits 
All chemical analytical mcthodologics have 

an associated detection limit below which 
an analyte prcscnt in thc sample cannot be 

accurately dctmnhcd. A detection limit 

value may be reported in one of three ways: 

.As a less than (<) value 

. A c  nnt r)rtrrtrA /hfn'l 
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As an undetected (U) value 

In all cases. the detection iirnit will also be 

reported for reference. 

Detection limits indicated in methods are 

highly matrix dependent and are provided 

for guidance. Depending upon the exact 

sample composition, stated detection limits 

may not always be achievable. 

The method detection Iirnit (MDL) is 
defined by the USEPA as the minimum 
concentration of a substance that can be 

measured and reported with 99% 

confidence that the analyte concentration is 

greater than zero. ITAS uses USEPA 

Procedure CFR 40 Part 36, Appendix B to 

determine detection limits. , MDLs are 

determined annually. 

For radiochemistry, whether the net result is 

negative, zero, or positive, the a d  

calculated result is reported with its 

associated propagated uncertainty. The 

detection limit is affected by many factors, 

such as the length of count, chemical yield, 

half-life, background of the inmumat, 
counting efficiency, and the matrix 

intcrfercnce. The minimum detection limit 

for radiochemical analyses is defined as the 

smallest activity of material that yields a 
net count above background with a 95 

percent probability and no greater than a 5 
percent probability of calling a blank a true 

signal. Detection limit calculations, 

frequency determined, and exact procedures 

for specific analytical methods are 

documented in operation-specific SOPs. 

Method Detection Limits (MDLs), Practical 

Quantitation Limits (PQLs), and CRDLs 

(when applicable) arc listed in Appendix 

Section 5. 

7.4 Variance fivm Stated Mefhods 
Work processes will be performed in 

accordance with SOPs derived fiom the 

methods referenced unless specific project 

requirements or needs dictate adoption of 

an alternate method or modification of the 

cited methods. For example, GCMS 
procedures may be "USEPA CLP-modified" 

if specified by a client. 

For some matrices and analytes, ITAS has 
developed in-house SOPs based on 

regulatory methods which may include 

modifications to improve reproducibility 

andfor accuracy. If an operation is 

performed in an alternate manner, the 

method shall be documented in the project 

records. 

7.5 Assessment of Work 
PIOcesSes 

All work processes or operations arc subject 

to assessment as described in Section 9.4. 
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8.0 DATA COLLECTION AND PRODUCTlON OPERATIONS 

Laboratory analyses are designed to 

produce data that are representative of 

existing conditions present at the time the 

sample was obtained. The data collection 

design includes field sampling events, 

sample handling and custody, analytical 

operations, data verification, techniques to 

assess limitations of data use, and data 

reporting requirements. 

In order to provide a sample that most 

accurately represents the test matrix, field 

sample collection personnel must abide by 

the sample collection guidelines and 

procedures established by involved 

regulatory agencies. A significant part of 

the efforts of regulatory agencies include 

the use of "approved" sample containers, 

chemical and physical preservation 

techniques, and observance of specified 

holding times. Although at times the 

sampling may be performed by non-ITAS 

Associates, the importance of sampling and 

transpoxtation of the sample to the 

laboratory is understood and must be 

considered during data validation. Figure 

8.0-1 is a flow chart showing the data 

collection process. The steps presented arc 

described in detail in the following sections. 

8.1 Field Collection and Shipment 
In order for data to be representative of 

existing conditions present at the time the 

sample was collected, it is imperative that 

all samples be collected and preserved 

according to the appropriate analytical 

method specified in the QAPjP or QAPP (if 

one exists). Sampling requirements must 
be communicated to the sampling team 

prior to field collection. 

Field pmonnel are responsible for labeling 

each individual sample collected with the 

following idonnation: 

Project number 

Unique sample nurnbcr 

Sample location (including as 
appropriate: borehole and depth or grid 
coordinates) 

Sampiing date and time 

Person(s) obtaining the sample 

Sample preservation 

Analysis required 

An overriding consideration for the 

resulting analytical data is the ability to 

demonstrate that the samples have k e n  

obtained fiom the locations stated and that 

they have reached tbc laboratory without 

alteration. Evidence of collection, 

shipment, laboratory receipt, laboratory 

custody, and disposal must be documented 
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to accomplish this. ~ i ~ t & e  8. i- 1 shows the 

Analysis RequestiChain-of-Custody 
(ARICOC) form that is used by the ITAS 
laboratory network. 

Field personnel we responsible for initiating 

the AR/COC form. In addition, they are 

responsible for uniquely identifying and 

labeling samples, providing proper sample 

presentation. anti packaging samples to 

preclude breakage during shipment. 

The prompt shipment of samples to the 

laboratory is required to ensure that 

required holding times are met. Samples 

should be shipped by an overnight carrier, 

be hand-delivered, or transported in a 

manner that assures prompt delivery to the 

laboratory. 

Some sites require an extensive radioactive 

screening process before a sample may be 

shipped. In these cases, it is imperative for 

the project manager to maintain good 

communications with the client to assure 

proper M m g  of the laboratory in response 

to a decreased holding time. 

Radioactive samples that are shipped to 

ITAS operations must be scmncd and 

found not to contain radioactivity that 

exceeds the level stated in the operation 

license of the laboratory. Samples received 

by an ITAS loperation that contain 

radioactivity exceeding their license limit 

will immediately be returned to the project 

site. 

8.2 Sample Containers, Shipping 
Containers, Pwervatives, and 
Holding Times 

8.2.1 Sample Containers 
A sample container is defined as the sealed 

enclosure, usually made of borosilicate 

glass or plastic, that the sample is collected 

in and stored in until analysis. All sample 

bottles provided by ITAS operations for 

environmental sampling are purchased new 

and are certified precleancd following 

appropriate USEPA procedures by the 

manufacturer. The botttes to be supplied 
for inorganic analyses are listed in Table 

8.2-1. The bottles to be supplied for 

organic analyses are listed in Table 8.2-2. 

Radiological sample bottles are listed in 

Table 8.2-3. All documentation certifying 

bottle cleanliness must be maintained in the 

operation's Quality/Opmttion files. 

8.2.2 Shipping Containan 
Shipping containers arc defined as the 

sealed enclosure in which the sample 

containers arc stored during shipment from 

the sample collection site to the analytical 
iaboratory. Shipping containers must be of 

sufficient number and size to accommodate 

the samples in an upright condition. 
Shipping containers must also meet all 

Department of Transportation (DOT). 
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International Air Transportation Association 

(IATA), International Civil Aviation 

Organization (fCAO), United Nations (UN), 

USEPA, and Nuclear Regulatory 

Commission (NRC) requirements for the 

shipment of environmental and/or 

radioactive samples. 

Packaged samples must be shipped to the 

analytical laboratory in a safe manner that 

preserves the integrity of the samples. The 
most common method of sample shipment 

employs coolers or ice chests that are 
sealed with custody tape and shipping tape. 

These coolers must be durable and resistant 

to crushing during shipment. All coolers 

must be well maintained and cleaned to 

prevent cross contamination of the samples. 

It is the ultimate responsibility of the 

person collecting and packaging the sample 

for shipment to ensure that the shipping 

containers are clean and functional. To 

help prevent sample brtakage during 

shipment, additional considaation must be 

given to providing shock absorbency to all 

samples packaged inside the shipping 

container. Use of bubble-wrap around each 

sample container is the best way to provide 

this protection, followed by foam packing 

materials and vermiculite which are also 

commonly used. 

8.2.3 Sample Pmservatives 
Most analytes have a finite holding time in 

a given sample matrix. Sample 

preservation is the chemical or physical 

means by which samples are treated during 

and/or following sample collection to aid in 
the stability of the analytes of interest for a 

given sample matrix. The preservation of 

samples at the time of sample collection 

will follow the requirements of the 

analytical methods used. This preservation 

includes the addition of reagents to deter 

chemical degradation and the maintenance 

of rcfiigeration during transit and ultimate 
storage in the laboratory. The required 

preservatives for the analysis to be 

performed on each matrix arc included in 
Table 8.2-1 for all inorganic analyses and 

Table 8.2-2 for all organic d y s e s .  

Radiological sample prtsewatives a .  listed 

in Table 8.2-3. 

8.2.4 Sample Holding Times 
Holding time is defined as the maximum 

allowable time between sample collection 

(or laboratory receipt for CLP) and 

extraction or analysis. ITAS has developed 

a commitment to meeting sample holding 

times that txtmds throughout cach ITAS 
operating unit. Each operation has a 

system in place to ensure that holding times 

arc monitored by each group within the 

operating unit. It is the responsibility of 

cach ITAS Associate processing the sample 

to assure that holding times arc met. ITAS 

laboratories arc responsible for meeting all 
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holding times for samples received within Wear appropriate personal protective 

24 hours of collection. equipment (PPE), At a minimum, this 
consists of gloves, a lab coat, safety 
glasses, and in some cases a respirator 

The holding times for inorganic analyses 

are listed in Table 8.2- 1. The holding times Examine the shipping containers to 

for organic analyses are listed in Table 8.2- verify that the custody tape is intact 

2. Radiological sample holding times are Examine all sample containers and 

listed in Table 8.2-3. determine if the temperature required by 
the requested testing program (normally 
4°C f 2OC) has beem maintained during 

8.2.5 Turnaround-Time (TA f )  shipment. Document shipping container 
TAT is defined as the maximum number of temperature on the AWCOC- 

days from sample coIlection to the date 
Examine all sample containers for 

Certificates of' Analysis or other 
damaoe 

deliverables are received by the client. 

Samule collection ~ersonnel must be aware Compare samples received against those 
* 

of the holding time and TAT requirements 
listed on the AR/COC 

so that they can determine the best method Verify that sample holding times have 
of sample transport and can communicate not been exceeded 

that information to the laboratory Project 
Examine all sample paperwork for 

Manager. correctness and completeness 

8.3 Sample Receipt and initiation Det&e sample pH (if required for 
of Testing Pmgram the scheduled d y s i s )  and record on 

Each ITAS laboratory has a SOP describing 
the ARICOC 

this program in detail. The following Sign and date the ARKOC immediately 

sections describe the general program (only after shipment is accepted) and 

followed by all IXAS operating units. 
attach thc waybill 

Note any problems associated with the 
8.3.1 Sample Receipt sampl& on the M O C ,  immediately 

Samples shall be received and logged in at initiate a Condition Upon Receipt 
Variance Report (CUR), and notify the 

ITAS operations by a designated sample Project Manager who in turn notifies the 
custodian or properly trained designee back- client 

up. Upon sample receipt, the sample 
Anach appropriate laboratory sample 

custodian shall, as appropriate: container labels with laboratory fD. test, 
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. Place the samples in proper laboratory 
storage 

8.3.2 Sample Loglin 
Sample log-in activities at ITAS operating 

units are fully documented in operation- 

specific SOPs. The following is a general 

description of the log-in process: 

Enter the samples in the laboratory 
sample log-in book, and/or the sample 
management computer system (LIMS) 
which contains the following 
information at a minimum: 

Project identification number 

Sample numbers (both client and 
laboratory) 

Type of samples 

Required tests 

Date received in laboratory 

Notify the Project Manager and 
appropriate Group Leader(s) of sample 
arrival 

Place the completed ARlCOCs, 
waybills, and any additional 
documentation in the project file 

8.3.3 Sample Storage 
The primary considerations for sample 

storage are: 

Maintenance at prescribed temperature, 
if required, which is typically 4°C +_ 2°C 

Processing samples within the prescribgd 
holding. time for the parameters of 
interest 

Maintenance of sample integrity through 
adequate protection from contamination 
from outside sources or from cross- 
c o n ~ t i o n  of samples. Low-level 
and high-level sampks, when known, 
must be stored separately. When 
applicable, samples and standards must 
be stored in separate refrigerators or 
freezers. 

The requirements listed on Tables 8.2-1, 

8.2-2, and 8.2-3 for temperatures and 

holding times shall be used. Placing of 

samples in the proper storage environment 
is the responsibility of sample control 

personnel who shall notify the Operations 

Manager and Group Leaders if there are 
any samples which must be analyzed 

immediately because of holding time 

requirements. 

8.3.4 lnfemd Sample 
Chrin-of-C~aOdy 

Internal sample custody is tracked and 

documented in ITAS laboratories as 

described in operation-specific SOPs. The 

sample custody documentation shall 

include, but is not limited to the following: 

- Signatures for reIinquishing and 
receiving samples or sample extracts 

Listing of all procedures (sample 
preparation and analysis) performed on 
the sample and sample extract 
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Laboratory and project identification 

Sample matrix 

Laboratory sample numbers 

8.3.5 Sample Disposal and Return 
Chain-of-Custody 

After the requested analyses on the samples 

have been completed, any remaining 

portions of the :samples will be maintained 

by the sample czustodian until the samples 

are disposed of' or returned to the client. 

The dispod of each sample is recorded on 

the client's Chain-of-Custody (COC) form 

or referenced in i  the project file. Sample 

disposal procedures and documentation are 
described in operation-specific SOPs. 

For NRC or state licensed laboratories, a 

real time inventory of all radioactive 

isotopes contained in the laboratory 

(including radioactive samples), as required 

by the NRC or state, is maintained by the 

Radiation Safety Officer (RSO). If the 

quantities of radioactive materials in-house 

approach the limits of the laboratory NRC 
license, appropriate action will be taken to 

ensure the license is not exceeded. This 
may involve returning samples to clients 

immediately. 

The original copy of the client's COC form 

will be maintamed in the appropriate 

laboratory project file unless the entire 

sample is physically trmsferred off-site. In 

that case, the original COC record will be 

signed off as relinquished by the sample 

custodian or designee and will accompany 

the sample in shipment. A copy of the 
completed COC form will be retained in the 

laboratory project file. In the case where 
an aliquot of a sample is shipped from the 

laboratory, a new COC will be generated 

by the laboratory and shipped with the 

sample aliquot and the original COC will 

be retained in the project file. 

8.4 Calibration Pmcedutw and 
Criteria 

8.4.11 Calibration System 
All equipment and instruments used at 

ITAS operations for quantitative 

measurements are controlled by a formal 

calibration program. Two types of 
calibration are discussed in this section. 

These are opcatlonal and periodic 

cali brations. W o n a l  and periodic 

calibration procedures are described in 

operation-specific SOPs. At a minimum, 

these procedures shall include: 

Equipment to be calibrated 

Refmnce standards used for calibration 

. Calibration technique and scqucntiai 
actions 

Acceptable p e r f o ~ c e  tolerances 

- Frequency of calibration 



ITAS Opcrat~on-Specific QAMP 
Sect~on No 8 0 
D m  Intl~alcd September 1 .  1993 
Rev~sron No 0 
Date Rcv~sed N/A 
Page 57 of 246 

Calibration documentation requirements 

Whenever possible, recognized procedures, 

such as those published by ASTM or the 

USEPA, or procedures provided by 

manufacnuers shall be adopted. If 

established procedures are .not available, a 

procedure shall be developed considering 

the type of equipment, stability 

characteristics of the equipment. required 

accuracy, and the effect of operational emor 

on the quantities measured. 

8.4.2 Reference Standards 
Two types of reference standards are used 

within f TAS operations for calibration: 

physical reference standards and chemical 

reference standards. 

8.4.2.1 Physical Refemnce 
Standards 

Physical reference standards include 

weights for calibrating balances and 

certified thermometers for calibrating 

working thermometers. These are generally 

associated with periodic calibrations. 

Whenever possible, physical reference 

standards shall have known relationships to 

nationally recognized standaxds such as the 

National Institute of Standards Technology 

(NIST), formerly the National Bureau of 

Standards (NBS). If national standards do 

not exist, the basis for the reference 

standard shalI be documented. 

Physical reference standards shall be used 

only for calibration procedures and sMI be 

stored separately from equipment used for 

analysis. 

8.4.2.2 Chemical Reference 
Standads 

These standards arc gmeraIly associated 

with operational calibration. Chemical 

reference standards include Standard 

Reference Materials (SRMs) provided by 

NTST, the USEPA, or other recognized 

standards agency. This may include 

vendor-certified mattrials traceable to NIST 
or USEPA SRMs. Radioactive reference 

materials arc discussed in Section 4.2.3. 

8.4.2.3 Standard VeMcution 
Standard verification is performed at all 

ITAS laboratories by comparison of a 

standard with a SRM or second-source 

standard. For chemical analysts, ITAS 
optrating units shall use purchased standard 

mixes, whcn possible, fram two different 

sources. The response factors of the two 

shall be cornpad. Ncat standards shall be 

used oniy when standard mixes arc not 

available. If only one standard source is 

available, the laboratory shaIl have two 

diffmnt analysts prepare the stock solution 

and dilutions of the stock solution. The 

laboratory shall then compare the response 
factors of these two separately prepared 

standards. In the rare casts, such as dioxin 

standards where costs are significant. new 
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standards shall be compared to previous 

standards for verification. Operation- 
specific SOPs shall define the specific 

requirements and process of standard 
preparation and verification. 

8.4.3 Operational Calibration 
Operational calibration is routinely 

performed as part of instrument usage, such 

as the development of a standard calibration 

c w e .  Operational calibration is generally 
performed for instrument systems. 

A summary of the various operational 

calibrations performed at f TAS operations 

is shown in Tables 8.4-1 for inorganic 

method calibrations, and 8.4-2 for organic 
method calibrations. 

8.4.4 Periodic Calibration 
Periodic calibration is performed at 

prescribed intervals. In general, equipment 

which can be calibrated periodicafly is a 

distinct, singular purpose unit and is 

relatively stable in pcrformince. ITAS 
operations pcrfonn this type of calibration 

on balances, micropipettors, and 
thermometers. 

Each ITAS operating unit has SOPs in 

place for the calibration of equipment 

requiring periodic caiibration. Periodic 

equipment calibrations employed at ITAS 
operations are listed along with their 

respective calibration criteria in Table 8.4-3. 

8.4.5 Caiibmtion Failurn 
Equipment that fails calibration or becomes 
inoperable during use shall be removed 

from service and segregated to prevent 
inadvertent use, or shall be tagged to 

indicate it is out of calibration. Such 
equipment shall be repaired and recalibrated 

before reuse. 

Recalibration may occur more frequently 

than scheduled. At any time, if equipment 
calibration becomes suspect, it shall 

undergo a calibration check to dctcnnine 

whether the cumnt calibration is still 
acccptabIe or if recalibration is required. 

8.4.6 Calibration Records 
Calibration records shall be prepared for 
each piece of equipment subject to 
calibration and &all be maintained 

according to operation-specific SOPs. 

All calibration records ( o p t i o n a l  and 

periodic) directly f i a t  data and may not 
bt limitad to one project. Thcsc records 
shall be stored in the operating unit 
Quality/Opcrations files unless it is required 
for a project that they be stored in the 

project file. 

8.5 QC Sample Analysis 
QC samples an routinely added to the 
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normal laboratory sample stream to 

demonstrate that the laboratory is operating 

within prescribed requirements for accuracy 

and precision. Statistical evaluation of QC 

sample data is discussed in Section 9.2. It 

is mandatory that all types of QC samples 

be handled and treated in the field and in 

all areas of the laboratory in the same 

manner as actual client samples. 

QC levels and types of QC samples are 

described in the following sections. 

Laboratory QC samples are also listed per 

type of analysis in Table 8.5- I for inorganic 

analyses and Table 8.5-2 . for orgkic 

analyses. These tables also list the required 

frequency, acceptance criteria, and 

corrective actions. Radiochemistry QC 

samples are listed in Appendix Section 8 
where applicable. 

lTAS requires a minimum QC sample 
analysis frequency of 15%. When QC 
sample analysis rquimncnts are not 

specified by a method, the following 

minimum will be used: 

. Method blank 

Laboratory Control Sample 

Matrix Spike sample Duplicate 
sample 

8.5.1 QC Levels 
r-lie-.. :-,. --- LC.-:.:--- -c +L 1-1- A c nt- 

levels; 

Level 1: ITAS Standard Practice. Vse 

available analytical procedures. Fifteen 

percent QC samples (blank/spike/duplicate 

or duplicate spike) for every 20 samples of 

a given matrix. QC samples may not be 

performed for a specific project, but as part 

of compiled sets of samples. QC data are 
not reported with the analytical results. 

Level 11: ITAS Standard PracticeRrojcct 

Specific. Use available analytical 

procedures. F i h n  percent QC samples 

minimum (blank/spike/duplicatc or 

duplicate spike) for every 20 samples of a 

given matrix. QC samples are client or 

project specific. QC summary report is 

included with the analytical results. No raw 

data are included. 

k t 1  III: CLP or Equivalent. Use 
referenced regulatory proccdurcs andlor 

establishtd/vcrificd procedures using 

c o n f i r y  techniques. Method blank plus 
two QC samples minimum per each matrix. 

QC summary report is supplied with 

supporting data Where applicable, this is 
the USEPA CLP package. 

k e l  W :  Project Specific. QC 
rcquircmcnts arc defined in a QAPjP, Work 

Plan, Contract or other specific plan or 

procedure. Project documentation must be 

submitted to the laboratory prior to sample 

submittal . 
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8S.P Field QC Samples " 

When field QC sample collection and 

analysis are required for a project, it is the 
responsibility of the project sampling 

supervisor to ensure that this sampling is 

performed correctly and at the project- 

required frequencies. Field QC samples 

may or may not be identified as such to the 

laboratory and wiil undergo sample 

preparation and analysis procedures 

identical to the actual field samples. Field 

QC sample results are reported in the 

Certificate of Analysis or other project- 

required deliverable. The results are stored 

in the project file with which they are 

associated. 

Field QC sample types, applicability to 

organic and inorganic analyses, precision 

and accuracy applications, and persons they 

are i n d u c e d  by are summarized in Table 

8.5-3. The foliowing sections provide 

descriptions of field QC samples. 

8.5.2.1 Trip (iTnve0 Blank (TB) 
Volatile organics samples are susceptible to 

contamination by diffirsion of organic 

contaminants through the Tefl on-lined, 

silicone, rubber septum of the sample vial. 
Therefore, Trip Blanks, also r c f e d  to as 

Travel Blanks, shall be analyzed to monitor 

for possible sample contamination during 

shipment. TBs will be prepared by filling 

two VOA vials (40 ml) with organic-free 

water and shipping the blanks with the fleld 

kit. TBs accompany the sample bottles 

during coilection and shipment to the 

laboratory and are stored with the samples. 

8.5.2.2 Field Blank (FBI 
A FB is a volume of water (or soil) that is 

provided by the sample collectors to 

demonstrate the absence of contamination 

during sampling. Deionized, distilled 

laboratory water, or previously-prepared 

solid materials (i.e. lab sand) is placed into 

sample containers by the sample collection 

crew, packaged, and shipped with the othcr 

field samplcs. 

8.5.2.3 Rinsate Blank 
A rinsate blank is a volume of rinse 

solution (deionized, distilled lab water or 

organic solvent) used to rinse a sampling 

tool which contacts multiple samples. The 

rinse solution is collected after the tool has 
collected a sample and has been cleaned, to 
demonstratt that thm is no residual 

contamination rtmaining on the tool to 

carry o v a  into the next sample. 

8.5.2.4 Field Duplicate (FD) 
A FD sample is a duplicate sample which 

has been introduced as a separate sample by 

the sample collection pcrsonncl. Results of 

FD samples provide a measure of field 
precision. 
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8.5.2.5 Field Matrix Spike Analyses 
A field MS sample is created by spiking 

target analytes into a portion of a sample in 

the field at the point of sample acquisition. 

This sample provides information on the 

target andyte stability after collection and 

during transport and storage. 

8.5.2.6 Collocated Samples 
Collocated samples are independent samples 

collected in such a manner that they are 

equally representative of the variable($ of 

interest at a given point in space and time. 

Examples of collocated samples include: 

samples from two air quality analyzers 

sampling from a common sample manifold 

or two water samples collected at 

essentially the same time and from the 

same point in a lake. 

Collocated samples processed and analyzed 

by the same organhtion provide 

intralaboratory precision information for the 

entire measurement system including 

sample acquisition, handling, shipping, 

storage, preparation, and analysis. Both 

samples can be carried through the steps in 

the measurement process together to 

provide an estimate of short-term precision 

for the entire measurement system. 

Likewise, the two samples, if scpamed and 

processed at different times or by different 

people, andlor analyzed using different 

instruments, provide an estimate of long- 

term precision of the entire measurement 

system. 

Collocated samples processed and analyzed 

by different organizations provide 

interlaboratory precision information for the 

entire measurement system. 

8.5.2.7 Replicated Sample 
Analyses 

A replicated sample is a sample that has 

been divided into two or more portions at 

some step in the measurement process. 

Each portion is then carried through the 

remaining steps in the measurement 

process. 

8.5.2.8 Split Sample 
A split sample is a sample divided into two 

portions. One portion is sent to a different 
organization or laboratory and subjected to 

the same environmental conditions and 

steps in the measurement process as the 

portion retained. 

A split sample can be divided into portions 

at diffmnt points in the sampiing and 

analysis process to obtain precision 

information on the various components of 

the mezsmment system. For example, a 

fieid split sample provides precision 

information about all steps afier sample 

acquisition including the effects of storage, 

shipment, analysis, and data processing; 

whereas, information on the intra- and 
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interlaboratory precision of sample 

preparation and analysis steps of the 

measurement system is provided by samples 

split once they are received in the 

laboratory. 

8.5.3 Laboratory QC Samples 
Laboratory QC samples, when successfully 

analyzed, demonstrate that the hct ions 

which are under laboratory control are 

within acceptable timits. Any laboratory 

QC sample results that are outside of 

acceptable limits must be documented on a 

nonconformance memo. Laboratory QC 

sample types, applicability to organic and 

inorganic analyses, precision and accuracy 

applications, and persons they are 

introduced by art: summarized in Table 8.5- 

5. In addition, Tables 8.5.1 (inorganic) and 

8.5-2 (organic) list laboratory QC samples, 
acceptance criteria, and corrective actions 

per analytical mnethod. The following 

sections provide descriptions of laboratory 

QC samples. 

8.5.3.7 Method Blank (MB) 
A MB is a volume of deionized, distilled 

laboratory water for water samples, or a 

purified solid matrix for soiysediment 

sampics carried through the entire analytical 

procedure. The volume or weight of the 

blank must be approximately equal to the 

sample volume or sample weight processed. 

A MI3 shall be performed with each group 

of samples; Analysis of the blank verifies 
that method interferences caused by 

contaminants in solvents, reagents, 

glassware, and other sample processing 
hardware are known and minimized. 

Optimally, a MB should contain no greater 

than the reporting limit for the parameter. 

Results of MB analyses shall be maintained 

with or referenced to the corresponding 

analytical data in the project file. 

8.5.3.2 Reagent Blank (RB) 
A reagent blank is composed of the 

materials which will be added to client 

samples during preparation, and analyzed 

for specific parameters. It is analyzed to 

verify that no laboratory contaminants are 

present at levels which would affect sample 

results. RBs must be successfblly analyzed 

prior to sample analysis. Records of 
associated solvent lots and column 

absorbent test results are stored in 

Quality/Operation files. 

8.5.3.3 Duplicate Sample Analyses 
Duplicate analyses are performed to 

evaluate the precision of an analysis. 

Results of the duplicate analyses arc ustd to 

dttermine relative percent difference. 

Criteria for evaluating dupiicate sample 

results are provided in Section 9.2. 

8.5.3.4 Continuing Calibration 
Standad (CCS) 

Recause stanstandards and calibration c m e s  
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are subject to change and can vary from 

day to day, a midpoint standard or check 

standard shouid be analyzed during each 

time period required by the analytical 

method. Analysis of this standard is 

necessary to verify the standard curve and 

may serve in some cases as sufficient for 

calibration. 

8.5.3.5 Sumgate Standad (SS) 
A SS determination should be performed on 

all samples and blanks for methods 

requiring surrogate usage. Surrogates should 

be similar to the target analytes in chemical 
composition and behavior in the analytical 

process, but not normally found in 
environmental samples. All samples and 

blanks are fortified with surrogate spiking 

compounds before purging or extraction to 

monitor preparation and analysis of 

samples. 

8.5.3.6 Laboratory Matrix Spike 

(MS) 
To evaluate the effect of the sample matrix 

on analytical methodology, a separate 

aliquot sample should be spiked with the 

anaiyte(s) of interest and analyzed with the 
sample. The percent recovery for the 

respective compound will then be 

calculated. If the percent recovery falls 

outside established QC limits, the data and 

other associated QC sample results shouId 

be evaluated and the sample may require 
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reanalysis if criteria are not met. This type 

of MS does not necessariIy reflect the 

behavior of the field-collected target 

analyte, especially if the target d y t e  is 

not stable during shipping or storage. 

8.5.3.7 Laboratory Matrix Spike 
Duplicate (MSD) 

Simi.iar in concept to the MS sample, a 
MSD is a separate aliquot sample that is 

spiked with the analyte(s) of interest and 

analyzed with the associated sample and 
sample matrix spike. If the percent 

recovery falls outside established QC limits, 

the data and other QC sample results should 

be evaluated and the sample may rquire 

reanalysis if criteria are not met. The 

comparison of the recoveries of the spiked 

compounds in the MS and MSD samples is 

made to detmnine the relative percent 

difference (RPD) between the MS/MSD 
samples. 

8.5.3.8 Labomtory Conbpi Sample 
(LCS), Blank Spike (BS), or 
QC Check Standad 

A LCS is a blank sample spiked with the 

parameters of interest or is a matrix of 

known parameter concentrations that is 

carried through the entire d f l c a l  

procedure. Analysis of this sample with 

acceptable rteovtries of spiked materials 

demonstrates that the laboratory techniques 

for this method arc in control. Where 

required, this sample is analyzed in 
coniunctinn with MS/MSn ~amnles. If the 



ITAS Operation-Specific QAUP 
Sectton No.: 8.0 
Date initiated: September I ,  I993 
Revisron No.: 0 
Date Revised: NIA 
Page 64 of 246 

MSNSD pair shows poor recoveries due to 

interferences or matrix effects, yet the LCS 

is acceptable, this is strong evidence that 

the method has been performed correctly by 

the laboratory for these samples, but the 

sample matrix has affected the results. 

Results of LCS analyses 'must be cross- 

referenced with the corresponding MSMSD 
and sample analytical data in the project 

file. LCSs are control charted to 

graphically demonstrate laboratory control 

or monitored through use of control tables. 

LCSs are described in the ITAS Division 

SOP No. ITAS-IT-QC-0004, "Use and 

Purpose of Laboratory Control Samples." 

8.5.3.9 Analytical Spike (AS) 
An AS sample is created by spiking target 

analytes into a prepared portion of a sample 
just prior to analysis. It provides 

information on matrix effects encountered 

during analysis such as suppression or 

enhancement of instrument signal levels. It 

is most often encountered with elemental 
analyses involving the various forms of 

atomic spectroscopy and is often referred to 

as the "method of standard additions" 
(MSA), 

8.5.3.10 Internal Sbndatd Spike (IS) 
An IS is an d y t e  which has the same 

characteristics as the surrogate, but is added 

to a sample just prior to analysis. It 

provides a short-term indication of 

instrument performance, but it may also be 

an integral part of the analytical method 'in 

a non-quality control sense, e.g., to 

normalize data for quantitation purposes. 

8.5.4 Matrix QC Samples 
Matrix QC samples include MS, MSD, and 
duplicate sarnpies which are discussed in 
Section 8.5.3. 

8.5.5 Radiological QC Samples 
Radiological QC samples are listed in 
Section 8 of the OS QAMP appendices 

when applicable. The following is a 

discussion of QC samples that arc specific 

only to radiochemical analyses. 

8 . 5  f W d  Monitors 
Yield monitors are added to the actual 
sampies. There arc two types of yield 
monitors: tracers and carriers. A tracer is a 
radioisotope usually of the same element, 

and usually having the same mode of decay 

as the anal*, that is added to the sample 
to monitor recovery. A carrier is a non- 

radioactive solution added to assist in 

isolating the specific isotope of an element. 

When standardized, the carrier can also 

p r o v i d e  r e c o v e r y  i n f o r m a t i o n  

gravimetrically . 

8.5.6 Performan cr, Evaluation 
s.mples (PG) 

PE samples may be blind or double-blind -- 
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sampies are discussed in detail in section 

9.4.1. 

8.6 Data Reduction, Verification, 
and Reporting 

Data review procedures, ideally defined as 

a set of computerized and manual checks 

applied at various appropriate levels of the 

measurement process, will be clearly 

defined for all measurement systems in 

operation-specific SOPS. Responsibilities 

for data and report review are defined in 
the ITAS Division SOP No. ITAS-IT-QC- 
0003, "ITAS Data and Report Review 

Responsibilities". Data review begins with 

the reduction (processing) of data and 

continues through verification of the data 
and the reporting of analytical results. 

Calculations are checked from the raw data 

to final value prior to reporting results for 

each group of samples. Data reduction can 

be performed by the analyst who obtained 
the data or by another analyst. Data 
verification starts with the analyst and 

continues with review by a second level 

reviewer who verifies that data reduction 

has been c o m t l y  performed and that the 

reported analytical results correspond to the 

data acquired and processed. The 

procedure is outlined in Figure 8.6-1. 

8.6.1 D ~ t a  Reduction 
The analyst's responsibilities for data 

reduction include the following: 

. Proper identification of analysis output 
(charts, chromatograms, mass spectra, 
etc.) 

Calculation of instrument linearity 

Calculation or verification of QC 
sampie/standard results 

Calculation or verification of sample 
results 

Use of proper data recording procedures 
(as described in operation-specific 
SOPS) 

Documentation of problems encountered 

Reporting of any nonconfonnanccs 

Continuation of intend chain-of- 
custody, if applicable 

In general, data will be processed by an 

analyst in one of the following ways: 

Manuai computation of results directly 
on the data sheet or on cdcuiation pages 
attached to the data sheets 

Input of raw data for computer 
processing 

Direct acquisition and processing of raw 
data by a computer 

If data arc manually processed by an 
analyst, all stcps in the computation shall be 

provided including equations used d d  the 

source of input parameters such as response 
factors (RFs), dilution factors, and 

calibration constants. If calculations are not 
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performed directly on the data sheet, they 

may be attached to the data sheets. 

For data that are input by an analyst and 

processed using a computer, a copy of the 

input shall be kept and uniquely identified 

with the project number and other 

information as needed. The samples 

analyzed must be clearly defined. 

If data are directly acquired from 

instrumentation and processed, the analyst 

must verify that the following are correct: 

Project and sample numbers 

Calibration constants and RFs 

Units 

Numerical values used for detection 
limits (if a value is reported as "less 
than") 

Analysis-specific caiculations for methods 
arc provided in operation-specific SOPs. In 

cases where computers perform the 

calculations, so- must be validated or 

verified (if industry-standard software is 

used) in accordance with operation-specific 

SOPs before it is used to process data. 

Software validation and verification is 

discussed in Section 6.0. 

The analyst (initial reviewer) is further 

required to initiate a data review check list 

for each batch of samples. Data review 

check lists are described in the ITAS 

Division SOP No. ITAS-IT-QC-0003, 
"ITAS Data and Report Review 

ResponsibiIities". ITAS data review check 

lists are shown for the following analyses: 

Metals (Figure 8.6-2) 

General Chemistry (Figure 8.6-3) 

Air (Figure 8.6-4) 

Radiochemistry (Figure 8.6-5) 

. GC/MS (Figure 8.6-6) 

GC (Figure 8.6-7) 

HPLC (Figure 8.6-8) 

- Dioxins~Dibenzofurans (Figure 8.6-9) 

Data review check lists define and 
document the reviews that are performed on 

anaiytlcal data. Thc data review check list 

contains the specific items to be verified for 

the applicable test method. The items in 
thc check list must be addressed by the 

initial reviewer ( d y s t ) ,  who must add to 

the check list any comrnmts that should be 

relayed to the Project Manager for inclusion 

in the case narrative. Thc signature of thc 

reviewer on the check list will serve to 

document that the initial data verification 

has been ptrfomed. 

8.6.2 Data Verification 
Following the completion of the initial 
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review by the analyst, a systematic second- 

level review of the data is performed by an 

experienced peer, technical person, or 

supervisor. The second level reviewer 

examines the data using the appropriate 

check list signed by the analyst. This 

review includes at least 20% of all items 

listed and in some cases up to 100% of all 

items (e.g. if mistakes are found in the 20% 

review). Any exceptions noted by the 

analyst must be reviewed. Included in this 

review is an assessment of the acceptability 

of produced data with respect to: 

Adherence of procedure used to the 
requested analytical method or SOP 

Correctness of numerical input when 
computer programs are used 

Numerical correctness of calculations 

Correct interpretation of chromatograms, 
mass spectra, etc. 

- Acceptability of QA/QC data 

- Documentation that instruments were 
operating according to method 
specifications (calibrations, performance 
checks, etc.) 

Documentation of dilution factors, 
standard concentrations, etc. 

This rcview also serves as verification that 

the process that the analyst has followed is 

correct in regard to the following: 

. The analytical procedure follows the 
methods and specific instructions given 
in the QAS, QAPjP, SOP, and/or project 
file 

Nonconforming events have been 
addressed by comt ive  action as 
defined in a nonconformance memo 

Relevant cornmcnts about sample or 
analysis problems are clearly stated 

Valid interpretations have been made 
during the examination of the data and 
the review comments of the initial 
reviewer are correct 

The package contains all of the 
necessary documentation for data review 
and report production, and d t s  are 
reported in a manner consistent with the 
method used for preparation of data 
reports 

The specific items covered in the second- 

level review may vary according to the 

analytical method, but this review of the 

data must be documented on the data 

review check list with the signature of thc 

person performing the review. 

A third-level review is ptrfonned by the 

Project Manager. This review is required 

kfore results arc submitted to clients. This 

review serves to verify the completeness of 

the data report and to ensurt that client 

project requirements arc met for the 
analyses performed. The items to be 

reviewed arc: 
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Analysis results are present for every 

sample in the analytical batch or sample 

delivery group 

Every parameter or target compound 

requested is reported with either a 

concentration of detection limit 

The correct units and correct number of 

significant figures are given for each 

sample and each parameter reported 

If specific data reporting forms were 

requested, all forms are present and are 

completed correctly 

All nonconformances and data 

evaluation statements that impact the 

data quality arc accompanied by clearly 

expressed comments from the laboratory 

The final report is legible, contains all 

the supporting documentation rquired 
by the project, and is in either the 

standard ITAS format or in the client- 

required format 

A case narrative to accompany the final 

report will be prepared by project 

mmagcmcnt. This m t i v e  will include 

relevant comments from the earlier reviews 

as determined by the Project Manager. 

8.6.3 Data Repofis 
The format and content of data reports are 

dependent upon client needs such as client 

or contract requirements and government 

agency reporting formats. There are three 
general categories of data reports: 

Certificate of Analysis 

Data Package 

Electronic Data Transfer (EDT) 

8.6.3.1 CertMcate of Analysis 
ITAS laboratories report data in a standard 

format, unless client or contract 

requirements take precedence. Figure 8.6- 10 

shows pages one and two of the standard 

ITAS Certificate of Analysis. 

On page one, clientfproject information is 

presented such as: 

Client name and address 

Date 

Job Number 

Purchase Order number 

Project Identification 

Date samples received 

Number and type of samples 

Afta the client/project information, 

explanatory text begins with an 
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Introduction. The Project Manager or 

designee signs page one afier reviewing and 

approving the report. 

Page two continues the explanatory text 

s e c t i o n  w i t h  a n  A n a l y t i c a l  

ResultsMethodolog y section and a Quality 

Control section. Following page two is a 
presentation of the results of the testing 

program along with QC sample summaries 

as appropriate. 

Data presentation includes: 

Sample identification (both client and 
laboratory ID) 
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non-CLP analyses. Data packages shall be 

prepared to meet client and contractlial 

needs. Special data package requests should 

be addressed with the laboratory prior to 

sample analysis to assure the proper 

protocol is followed to generate the needed 

data package elements. 

In general, data packages consist of a case 

narrative followed by computer-generated 

data forms, supported by copies of all 

associated raw data. This may include but 

not be limited to copies of 

Extraction notes 
- Parameter(s) analyzed 

Digestion logs 
Reported values 

Units of measurement 

Detection limit(s) 

Explanation of abbreviations used, if 
applicable 

Dates of extractionddigestions and 
analysis 

QAfQC data (if requested by the client) 

8.6.3.2 Data Package 
ITAS routinely prepares data packages in 

accordance with USEPA CLP protocol for 

samples analyzed according to the CLP 

Statement of Work. "CLP-like" data 

packages are also routinely provided for 

Strip charts or instrument computer 
printouts 

Data worksheets 

Standards logs 

Chain-of-Custody records 

8.6.3.3 Electmnic D8t8 Tmns#ar 
PDT) 

Upon request, data may be transmitted via 

computer or diskette. Each o p d g  unit 

will work with thc client to provide a 

computer format that is consistent with the 

output of laboratory data and meets 

contractual needs. Procedures for EDT are 

documented in operation-specific SOPS. 
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8.6.3.4 Ve&sl Results 
Any analytical results communicated 

verbally or by facsimile should be reviewed 

and approved prior to the communication. 

Thus, these resu.lts must be of the same 

quality as the hard copy report. 

8.6.3.5 Data Reporting 
Sample results are reported per analytical 

method SOPS or per contract specification. 

Normally, the laboratory determines a 

reporting limit at which any andyte of 

interest detected .at or above hat level is 

reported as a positive value and any analyte 

of interest not detectable or detected below 

that level is reported as a "less than" vafue. 

However, in some cases a situation may 

occur, due to a contractual rquirement, 

QAPjP, QAPP, client request, etc., that 

requires the laboratory to report sample 

results in a specified manner. Some 

examples are given below: 

The laboratory may be requested to 
report dl analytcs of interest that are 
less than the laboratory's reporting limit 
but arc measurable by the analysis. Tbis 
data will be flagged with an appropriate 
quaiifier. 

The laboratory may be rquested to 
report any tentatively identified 
compounds less than or greater than the 
laboratory's reporting limit. This data 
will be flagged with an appropriate 
qdifier. 

report sample results using a reporting 
limit that is higher than their normal 
level. In this case, all analytes of 
interest not detected or detectable below 
that level would be reported as "less 
than" and only the analytes of interest 
found at or above that level would be 
reported as positive vdues. In this case. 
the laboratory will state the specified 
reporting level rather than their normal 
levels. 

In these types of cases, the laboratory must 

include documentation in the project file 

that supports their reporting procedure. 

It is the responsibility of the laboratory to 

provide for a reporting system that ensures 

that any problems associated with an 

analysis are properly documented on a 
nonconformance memo, communicated to 

the appropriate ITAS Associates, and 

addressed appropriately in the data report. 

8.7 D8b Validation 
In ITAS and this OS QAMP, data 

validation ref= to data reviews conducted 

in accordance with the USEPA CLP 
"Laboratory Data Vaiidation Functional 

Guidelines for Evaluating Organic 

Analysts" and "Laboratory Data Validation 

Functional Guidelines for Inorganic 

Analyses". Data validdon performed by 

ITAS will be done according to ITAS 

Division SOP No. ITAS-IT-DV-00 1, 

"Quality Assurance Plan - Data Validation". 



This form of data validation provides an 

impartial confirmation of the laboratory's 

results. It is usually performed by a third 

party. Qualifiers are assigned to data, when 
required, per the above mentioned 

documents. The ITAS FAS units routinely 

perform data validation services. 

8.8 Pmventive Maintenance 
Instruments, equipment, and parts are 

subject to wear, deterioration, or change in 
operational characteristics. Within ITAS, 

preventive maintenance is an organized 

program of actions taken to maintain proper 

instrument and equipment performance. 

The primary purpose of this program is to 

prevent instrument and equipment failure 

and minimize down time. A properly 

implemented preventive maintenance 

program increases the reliability of a 

measurement system. 

Each instrument or piece of equipment shall 

be uniquely identified. Each operating unit 

shall maintain the following: 

Instrument/quipment inventory list 

Instrurnent/equipment major spare parts 
list or inventory 

- E x t e d  strvice contract documents (if 
applicable) 
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The record of maintenance shall include at 

a minimum: 

. Actions taken, including parts replaced 

A d y s t  initials and date maintenance 
was performed 

ITAS documents and describes in detail 

ins t rument /equipment  prevent ive  

maintenance in operation-specific SOPs. 
SOPs are specific to the type of instrument 

or equipment being used for sample 

analysis. 

8.8.1 Remponsibi/ities 
Within each laboratory, the Operations 

Manager is responsible for overseeing the 

preventive maintenance program. Group 

Leaders and Analysts actually implement 
and document the program. The QAIQCC 

shall review implementation to verify 

compliance. 

8.8.2 Fmquency of Maintenance 
The frequency of maintenance must 

consider manufacturer's recommendations 

and previous experience with the instrument 

or equipment. Schedules of preventive . 

maintenance along with the required 

frequency art shown in Appendix Section 

7. 

Ins t rumen t - spec i f i c  prevent ive  
maintenance logbook or file for each 
functional unit 
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9.0 Q U A L l N  ASSESSMENT AND RESPONSE 

Each ITAS operating unit shall estabiish, samples. 
implement. and document procedures to 

detect, prevent. and correct quality 

problems and to ensure quality 

improvement. Items and processes that do 

not meet established requirements must be 

investigated to determine their cause. 

Improvements must be implemented in the 

operations which will prevent a recurrence 

of these quality problems and provide 
overall quality performance. All phases of 

laboratory work should be designed with 

the objective of preventing problems and 

improving quality on a continuous basis. 

9.2 Specific Routine Pmcedums 
Used to Assess Data Pmcision, 
Accuracy, and Completeness 

Section 8.5 of this document describes the 

QC samples that are empioyed at ITAS as 
a routine part of sample analysis. The 
results of these QC samples will be used to 

validate the precision and accuracy of the 

laboratory m ~ e m e n t s .  QC samples are 
split into two categories: Laboratory 

Quality Control Measurements and Matrix 
Quality Control Measurements. These are 

described in the foHowing sections: 

9.1 Internal QC 9.2.I Laboratory QC Measurrsments 
The quality of all data produced at ITAS Laboratory QC samples (discussed in 
operations is demonstrated by the analysis section 8.5.3) demonssate that the functions 
of required QC samples in addition to the which are under laboratory control are 
specified method performance criteria such within acceptable limits, Table 9.2-1 lists 
as  calibrations. Operation-specific SOPs laboratory QC samples and their purpose. 
include information on all requirements for 

the type of QC samples, their target 

frequencies, and mga acceptance criteria 

for tach analytical methodology to be used. 

Additionally, these SOPs describe the 

appropriate actions to be taken when a QC 

sample result docs not meet target 

acceptance criteria. This information is 

listed in Table 8.5.1 for inorganic QC 

samples and Table 8.5-2 for organic QC 

9.2.2 MaMx QC Measurnmen& 
Matrix QC samples provide information 

regarding any influence the sample matrix 

may exert on the precision and accuracy of 

the analytical results. As this influence is 

beyond thc control of the laboratory, matrix 

QC samples outside the acceptance criteria 

arc not always cause for re-analysis of the 
sample. Matrix QC samples include 
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. .. 
laboratory MS, MSD, and duplicate 

samples. Matrix QC samples and their 

purpose are listed in Table 9.2-2. 

9.2.3 Pmcision and Accuracy Limits 
Precision and accuracy limits are defined in 

the applicable methods and will be used to 

determine the acceptability of the QC 

sample results. :In the case where a method 

does not specify precision and accuracy 

limits, internal limits will be determined by 

the ITAS operating unit and documented in 

operation-specific SOPS. 

Table 9.2-3 shows the precision and 

accuracy measurements employed by ITAS. 

MS, MSD, and duplicate sample results are 

evaluated using method or laboratory limits. 

Control charts or tables are maintained by 

the d y s t  for LCSs on a "real time" basis 

and are used to assess the level of 

laboratory control. It is the responsibility 

of each laboratory analyst to update any 

other client-required control charts or 

control tables as a part of routine data 

reduction. 

9.3 Noncontbnnrmce, Corrective 
Action, and Deficiency 

9.3.7 Nonconformance 
A nonconfonnance is  a deviation or event 

beyond the limits and criteria established 

for standard operations, which may lead to 

a degradation of quality to an unacceptable 

or indeterminate level. Nonconformances 

over which the operating unit has control 

must have the root cause determined so that 

the possibility of the nonconfonnance 

recurring is minimized or eliminated. 

Nonconformances may include (but are not 
limited to) the following: 

. Sample holding time exceeded 

Incorrect sample preparation or analysis 
techniques used 

Invaiid instrument calibration uscd 

QC sampie data (blank, spike, duplicate, 
smogatcs, LCS, etc.) are outside 
acceptance criteria. 

Incorrect data reported to the client 

Sample lost during extraction/adysis; 
no re-prep or reanalysis possible 

Any other situation that might adversely 
affect the frnal data quality 

As soon as deviation fiom accepted 

laboratory practice is discovered, it is 

required to be documented. Them are two 
types of documentation within the ITAS 

system for nonconforxnauccs. These are the 
ITAS Nonconfomance Memo ('NCM), 
Figure 9.3-1 (pages 1 and 2) and the 1TAS 

Condition Upon Receipt Variance Report 
(CUR), Figure 8.3-1. 
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9.3. I. I Nonconformance Memo 

(NCM) 
Information to be documented on the NCM 
include (but are not limited to) the 

following: 

Laboratory area affected 

Nonconformance category 

Client notification 

Comective action (root cause and actions 
to prevent recurrence should be 
included, as appropriate) 

QC review (nonconformance or 
deficiency must be checked off) 

Verification of corrective action if 
nonconformance (verification is not 
required for deficiencies) 

Signature by QNQCC or designee 
verifying NCM closure 

Routing destination (QualityIOperations 
files or Project file) 

Upon completion, original NCMs arc stored 

in the appropriate project file if project- 

specific or are stored in the facility 

QualityIOperations files if non-project 

specific. 

Nonconforrnances identified through 

surveillance, or through an internal or 

external audit require documentation and 

tracking to verify that ~e root cause has 

been determined and that corrective actions 

have been taken to prevent recurrence. The 

NCM may be used for this purpose. 

9.3.7.2 Condition Upon Receipt 
Variance Report (CUR) 

A CUR is generated by sample control 

during thc log-in process to document 

nonconformances identified upon receipt of 

samples in the laboratory. These 

nonconformances are outside of laboratory 

control and do not require corrective actions 

to be taken within the laboratory. The 
corrective action in this case is client 

notification. Actions to prevmt recurrence 

should take the form of cIient education 

when possible. Nonconforrnances 

documented on a CUR may include (but are 

not limited to) the following: 

Not enough sample received for proper 
analysis 

Sample received without proper 
prcsc~ative 

Sample received in improper container 

Sample received broken or leaking 

Sample received outside temperature 
specifications 

Sample received without proper 
paperwork 

Sample received without or with broken 
custody tape 
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Chain-of-C:ustody. broken (not 
relinquished by the client) 

Sample information on the container 
does not match the accompanying 
paperwork 

All shipping containers (coolers) on 
waybill not received in the sample 
shipment 

Once the nonconformance is identified and 

the CUR initiated, the laboratory Project 

Manager is notified. The Project Manager 

then notifies the client and requests 

instructions on how to proceed with the 

samples. The client contact and the client 

response to the nonconformance must be 

documented on the CUR and communicated 

to sample control so that log-in may 

proceed. These nonconformances must be 

resolved prior to sample prep and analysis. 

9.3.2 Cornrive Action 
All nonconformances shall have a 

corrective action. The process by which - 

corrective action is perfoked requires a 

determination of root cause, immediate 

action, and actions taken to prevent 

recurrence. The lanet two may be the same 

action. Corrective actions include (but arc 
not limited to) the following: 

- Recalibration of instruments, using 
freshly prepared calibration standards 

Replacement of lots of solvent or other 
reagents that yield unacceptable blank 
values 

Additional training of laboratory 
Associates in correct implementation of 
sample preparation and analytical 
techniques 

Reassignment of Associates 

Communication with the client to 
determine appropriate action (e.g. 
resampling, processing the sample "as 
is", terminating analysis, etc.) 

9.3.3 Deficiency 
A deficiency is a deviation from 

documented procedures, practices, 

standards, or a defect in an item that is 
determined not to render the quality of an 

item or service unacceptable or 

indeterminate. The QA/QCC shall 
determine whether the deviation is a 

nonconformance or a deficiency. 

9.3.4 Rmponsbilitles 
All laboratory Associates are responsible 

for identifymg and reporting any deviation 

from accepted laboratory practice that might 

a f f i  the quality of the data. Once a 

possible nonconformance is identified, a 
NCM or a CUR is gene& and routed to 

that Associate's suptrvisor for M c r  

review and documentation. 

Reanalysis of samples The QAJQCC is responsible for verifying 
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corrective actions and tracking NCM's until 
closure. The comctive action must be 
performed in a timely manner. 

The QNQCC (or designee) is responsible 
for logging all nonconformances into a 
master nonconformance log (example 
shown in Figure 9.3-2). 

9.4 QNQC Audits 
ITAS operating units are subject to 

numerous assessments in the form of audits, 
both internal (self assessment) and e x t d  

(independent assessment). Laboratory audits 
within ITAS can & broken down into four 
mjor categories: 

Performance Audits 

Quality Systems Audits 

. Project Audits 

Audits of laboratories are paformed to 
determine the degrec of adherence to 

policies, procedures, and standards which 
include: 

. IT and ITAS Quality Assurance Policy 

- IT and ITAS Procedures 

- Con& Requirements 

. Regulatory Obligations 

Audits serve as a useful management tool 
to evaluate the appropriateness of QA 
policies. They ideati@ areas for 
improvement with regard to compliance 
with policies, procedures, and standards, 
providing means for correction prior to 

system failure requiring shut down. In 

addition, they sewe to strengthen the 
documentation trail assuring known data 
quality. 

9.4.1 Performance Audits 
Performance audits are conducted on an 
ongoing basis within the labmatory by the 

QA/QCC. These audits are reported to the 

Operating Unit Dimtor and the Division 
Director, QMQC. Pcrfonnance audits vary 

with the needs of the operatiag unit. 
Performance audits include intend and 
external performame evaluation (PE) 
samples. Thcsc are discussed in the 

following sections. 

9.4.11.1 Internal Petibnnance 
Evaluation 

The QA/QCC has the responsibility of 
monitoring the performanu of the 

laboratory by inserting bfind QC samples 
("true" value(s) unknown to analyst) into 
thc sample stmm periodically and 
analyzing the results. The blind QC 

samples will be schdulcd throughout the 
year to cover all routine analysts on an 

annual basis. They may also be performed 
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along with a project (client quested) or 
any time the QAIQCC or Operating Unit 

Director requests the performance audit 

UY- Performance audit samples 
demonstrate data quality by &itistical 

analysis. The results of thesc samples may 
atso be used to document the training level 

of the dyst(s;) performing the work. 

These results art linked to the d y s t ( s )  in 
thc Associate training files. 

9.4 f.2 External Performance 
Evaluation 

Each laboratory participates in external PE 
programs such as the USEPA Water Supply 
(WS), Water Pollution (WP), and/or 
Contract Laboratory Program (CLP) 
quarterly proficiency program for chemical 

parameters andlor the USEPA 
Intercomparison Program through the 

Environmental Monitoring Support 
Laboratbry in Las Vegas (EMSL-LV) for 
radiochemical parameters. In addition, 

many state agencies and private contractors 
provide PE samplcs to challenge the 
laboratories and cvaluatc the effectiveness 
of the laboratmy program. All extrmal PE 
sample studies and results shall be 

maintained as quaIity records in , the 

kxahxy  Quality/Operations files. 

specifics of partici'pation are described in 
Appendix Section 6. 

9.4.1.3 Doublt+Blind Perfbrmance 
Evaluation 

ITAS employs a *double blindn PE sample 

program involving semiannual studies. 

This program applies to d ITAS 
laboratories. Double-blii PE samples are 
blind PE samples submitted to the 

laboratory under thc prctcnse that thcy ah 

n o d  client samples. Tht d t s  of the 
study arc rcportcd to the Vice President, IT 
Analytical Services, the Division Technical 
Dinctor, and the Division Director, 
QAIQC. Recommendations for quaiity 

improvement are submitted to the 
Laboratory Dirrctors, and comctive actions 

are implemented as necessary. 

9.4.2 Surveillances 
Surveillances are detailed inspections of 
specific arcas of a b r a t o r y  and its QA 

f rogram. S u ~ d a u c e s  do not require the 
extensive planning and preparation required 
for audits and are conducted on a much 

more infonnal basis. The QAIQCC shall 
observe the activity of interest while it is in 
process andlor review objective evidence. A 

checklist for the applicable documents and 
critaia may be used for this review. 

S k  participation in these programs ax@ 

others varies with the type of work 
performed within each ITAS laboratory, thc 
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corrective actions and traf king NCM'e until Audits serve as a useful management tool 

closure. The corrective action must b /to evaluate the appropriateness of QA 

performed in a timely manner. h: policies. They identify areas for 

improvement with regard to compliance 

The QA/QCC (or designee) is responsible with policies, procedures, and standards, 

for logging all nonconformances into a providing means for correction prior to 

master nonconformance log (example system failure requiring shut down. In 

shown in Figure 9.3-2). addition, they serve to strengthen the 
documentation trail assuring known data 

9.4 QNQC Audits quality. 
ITAS operating units are subject to 

numerous assessments in the form of audits, 9.4.1 krfonnance Audits 
both internal (self assessment) and external Performance audits are conducted on an 

(independent assessment). Laboratory audits ongoing basis within the laboratory by the 

within ITAS can be broken down into four QMQCC. These audits are reported to the 

major categories: 

Performance Audits 

Surveillances 

Quality Systems Audits 

Project Audits 

Audits of laboratories arc performed to 

detennine the degree of adherence to 

policies, procedures, and standards which 

include: 

Operating Unit Director and the Division 

Director, QNQC. Perfonnance audits vary 

with the needs of the operating unit. 

Performance audits include intemal and 
external performance evaluation (PE) 

samples. These arc discussed in the 

following sections. 

The QA/QCC has the responsibility of 

monitoring thc performance of the 
laboratory by inserting Mind QC samples 

IT and ITAS Quaiity Assurance Policy ("true" valuc(s) unknown to analyst) into 

IT and ITAS Procedures 

Contractual Requirements 

Regulatory Obligations 

the sample stream periodically and 

analyzing the d t s .  The blind QC 

samples will be scheduled throughout the 
year to cover all routine analyses on an 

annual basis. I n t d  Performance Audits 
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are performed on a routine basis and are 

described in operation-specific SOPS. In 

addition, they may also be performed along 

with a project (client requested) or any time 

the QAIQCC or Operating Unit Director 

requests the performance audit study. 

Perfonnance audit samples demonstrate data 

quality by statistical analysis. The results of 
these samples may also be used to 

document the training level of the analyst(s) 

performing the work. These resuits are 

linked to the analyst(s) in the Associate 

training files. 

9.4.1.2 External Performance 
Evaluation 

Each laboratory participates in e x t d  PE 

programs such as the USEPA Water Supply 

(WS), Water Pollution (WP), andfor 

Contract Laboratory Program (CLP) 

quarterly proficiency program for chemical 

parameters  and lor  the USEPA 
Intercomparison Program through the 

Environmental Monitoring Support 

Laboratory in Las Vegas (EMSL-LV) for 

radiochemical parameters. . In addition, 

many state agencies and private contractors 

provide PE sampies to challenge the 

laboratories and evaluate the effectiveness 

of the laboratory program. All external PE 
sample studies and results shall be 

maintained as quaiity records in the 

laboratory QualitylOperations files. 

Since participation in these programs and 

others varies with the type of work 

performed within each ITAS laboratory, the 

specifics of participation are described in 
Appendix Section 6. 

9.4. f.3 Double-Blind Perfonnance 
Evalusti on 

ITAS employs a "double blind" PE sample 

program involving semiannual studies. 

This program applies to all ITAS 
laboratories. Double-blind PE samples are 

blind PE samples submitted to the 

laboratory under the pretense that they are 

normal client samples. Thc results of the 
study arc reported to the Vice President, IT 
Analytical Services, the Division Technical 

Director, and the Division Director, 

QA/QC. Recommendations for quality 
improvement arc submitted to the 

Laboratory Directors, and corrective actions 

are implemented as necessary. 

Surveillances arc detailed inspections of 

specific areas of a laboratory and its QA 

Program. Surveillances do not require the 

extensive planning and preparation required 
for audits and are conductad on a much 
more informal basis. Thc QAfQCC shall 

observe the activity of interest while it is in 

process and/or review objective evidence. A 

checklist for the applicable documents and 
criteria may be used for this review. 



A surveiIlance is performed each month by 

the QMQCC (unless a systems audit or 

follow-up audit is performed). The scope 

of the surveillance. is determined by the 

QNQCC. This allows for a concentrated 

focus on areas of the laboratory that may be 

suspect or require additional monitoring to 

verify compliance with policies, procedures, 

and standards. The QA/QCC may use the 

nonconformance/corrective action system to 

determine trends in a laboratory area that 

require further investigation. The purpose of 

a surveillance is to find and correct 

problems before they become out,-of-control 

situations. 

Once the surveillance is complete, the 

QNQCC will assign a score and will issue 

a report to the responsible manager. A 

copy of the report is sent directly to the 

Laboratory Director and to the Division 

Director, QNQC in the laboratory monthly 

report to management. The report details 

the results of the surveillance, and requests 

a corrective action plan complete with 

target dates and Associate assignments. The 

QNQCC must work with the surveyed 
group to recommend corrective action and 

then follow-up after the proposed target 

date to verifl that corrective action was 

indeed performed. The QA/QCC shall 
document by memorandum that corrective 

action was taken. Surveillances are fully 

described in operation-specific SOPS. 
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9.4.3 Quality Systems Audits 
Four times per year, each laboratory 

undergoes an internal audit to identify the 

level of compliance with established, 

documented, quality assurance systems. 

Two of these audits are designed and 

conducted by the QAIQCC. The remaining 

two are conducted by the Division Director, 

QNQC or designee. The Division audits 

usually consist of a 2-4 day comprehensive 

review of all quality systems in the 

laboratory. Six months later, a second or 

follow-up audit is conducted to assess 

compliance with the corrtctive action plan 

established by the audited laboratory after 

completion of the first audit. The follow-up 

can bc performed in 1-2 days. The Lead 

Auditor reserves the right to lengthen the 

audit or require a complete re-audit in 3 to 

6 months dtpendmg upon the extent of the 

problems discovmd. Findings which have 
not been satisfactorily resolved between the 

two audits shall be specifically reported to 

the Division Opaat~ons Director and Vice 

President, IT Analytical Services, for 

resolution. 

Systems audits not conducted by the 

QAJQCC an lead by an ITAS certified 

Lead Auditor (see Systan Procedure 8907- 

QAC-04, "Standard Operating Procedure 
for Auditors Certification at ITAS 

Laboratories") under the direction of the 

Division Director, QAIQC. The Division 
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Director, QAIQC: (or designee) will prepare 

a schedule of audits to be conducted during 

the fiscal year and will select appropriate 

audit teams depending upon the nature and 

depth of the audit. The source documents 

for systems audits are the ITAS QAMP, the 

ITAS Operation-Specific QAMP, and 

SOPS. The scope of the audit takes into 
account the expectations of exteml 

auditors, contracts, and regulatory 

requirements. A systems audit check list is 

prepared for the year and used in all 

locations audited to provide consistency and 

objectivity to the audit team. 

At the beginning of the audit, the audit 
team will meet with the Operating Unit 

Director and the QA/QCC to discuss the 

goals of the audit. At the close of the 

audit, the audit team will debrief the 
Operating Unit Director, QAfQCC, the 
laboratory Technical Director, Project 

Managers, and Group Leaders, and will 

discuss and prcsent the audit findings and 
observations. Additional laboratory staff 
may be invited to thc debriefing, as deemed 

necessary by the Lead Auditor. The Lcad 
Auditor can close an audit finding or 
observation during the debriefing if the 

laboratory staff can satisfactorily 

demonstrate that the findinglobservation is 

inappropriate or has been corrected prior to 

the debriefing. Also during this meeting, 

recommmdations for corrective actions will 

be discussed. If corrective actions are 

requested to be taken immediately after 

audit closure, the actions must be taken. 

An audit report will be prepared by the 

Lead Auditor and will include the 

following: 

Cover memo summaridng the audit 
process, any fmdings, and announcement 
of the preliminary audit ranking 

Audit Check List 

Finding Report(s) 

Observation Report(s) 

Corrective Action Plan (to be completed 
by the laboratory) 

The audit report shall be completed as soon 
as possible a f k  completion of the audit, 
but shall take no longer than 45 days. The 
original audit report will be addressed to 

the m t i n g  Unit Director, who is 
responsible for responding within the 

designated time frames established by the 

Lead Auditor. A completed copy of the 

systems audit report will be sent to the 

QA/QCC and the Division Director, 

Q A W .  

Upon receipt of the audit response, the 

Lcad Auditor will waiuate the proposed 

comtivc  action plan and will reply stating 

acccbtancc or reicction of the plan or its 
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elmtnts. Approximately six months later, 

the Lcad Auditor or designee will perform 

a second audit of the operation and verify 
completion of the initial audit corrective 
action plan. Thc Lcad Auditor will thm 
issue a fd audit report detailing the 
results of implementation and will issue a 
final audit ranking for the year. A positive 
change in ranking is indicative of 
improvement in implementation of the QA 

Program. 

9.4.4 Project Audit 
Project or data q d t y  audits are designed 
to address the DQOs (precision, accuracy, 

representativeness, and complctencss) of all 

data associated with a particular project. 
These audits also review a project for 

compliance with contractual requirtmcnts 
set forth in a QAPjP or formal contract 
Project audits may be conducted by IT, 
ITAS, or project QA staff. A project- 
specific check list is p r c p d  using thc 
QAPjP andfor contract as the source 

docurnmt(s). The audit report is addressed 
to the Operating Unit Director who is 
required to respond within the designated 
time fiame stipulated by the Lead Auditor. 
As with all other audits, a follow-up audit 

for verification of compiianu with the 
comctive action plan is to be performed. 

9.4.5 Findings, Observations, 
Comments, and 
Recommendations 

Findings represent areas in which thc 
operation or operating unit d o n  as a 
system is not in compliance with the 
r c q b e n t s  of the ITAS QA Program. 
Findings arc situations that could directly 
affect the quality of resulting work. 

Findings require that a corrective action 

plan be developed by the Operating Unit 
Director, who will identifying the root 
cause of the problem and wilt schedule 
action to pnvcnt recurrence. 

ObsewationS rcpttscnt isolated instances of 
noncompliance or questiomblc practices. 

They present situations that could become 

ftndings if left untesolvcd. As with 
fitldings, a amctive adon plan is 
required. 

Comments or rccomm&ons shall be 

written by the auditor in an attempt to sharc 
i n f o d o n  and provide comtnactive 

criticism in order to improve p c r f o ~ c t  
or documentation in an area. Comments 
might also indicate areas that may bccome 
noncompliant. If attention is not paid to the 

commcat, it is likely to become an 
o b s e r v a t i o n .  C o m m e n t s  a n d  

rccomrnendstions do not rquirc any f o d  
respo~l~e by the audited organization, but it 
is strongly recommended that they be 
reviewed for appropriate action. Included in 
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the comments and observations are those 
which describe exrmplary practices. Audit 
reports shodd not focus only on negative 
aspects of the program and may include a 
section on exemplary practice. 

9.4.6 Audit Ranking 
Intcraal ITAS QA Systems Audits require 
a preliminary and f d  ranking to be 
d. Audit check list scores and 

assessments of open obmt ions  and 

f d h g s  (not corrected since the last 
internal or client audit) arc c o n s i d d  in 
the audit ranking process. Laboratories arc 

ranked as either excellent, acceptable, 
marginal, or unacceptable. These ranks are 
described as follows: 

Excellent - Meets or cxcccds established 
requirements for all areas audited 

Acccotable - Audited work meets all 
requirements of the ITAS QA Program 
with only a few minor deviations fiom 
established requirements. 

Marninal - Audited work represents a 
basic QC practice with actions requihd 
by the 1aboratoG to improve operations 
immediately. 

ynaccmtable - Audited work indicates 
that quality practice is not implemented 
on a regular basis and one or more areas 
will be shut dawn for correction. 

Thc Division Director, QAIQC, will issue a 
memorandum to all QAIQCCs and 

Operating Unit Directors annually 
describing the process of determining the 
audit ra& 

While audit ranking allows for comparison 
of laboratories across the network, caution 

is advised in using the ranking done 
without a detailed review of the situations 
or conditions observed that caused the Lead 
Auditor to arrive at that rank. 

9.4.7 Client Satisfaction Sunmy 
Each fTAS opaating unit has the 

responsibility to understand client needs, 

and whether ITAS services arc meting 
those nee& and cxpcctations. At least three 
client satisfi3ction surveys &odd be 
perfomed monthiy, within each operating 

unit, to randomly selected clients by the 
QNQCC or designee. The IT Corporaion 
Client Satisfaction Survey form (Figure 9.4- 

1) should be u r i k d  with distribution to the 

ITAS Project Manager, Operating Unit 
Director, Division Operations Director, 
Vice President, IT Analytical Services, Vice 

President, Quality and Health Services, and 

Division Director, QA/QC. Any corrective 

or follow-up action must be documented on 
the form and implemented by the Project 

Manager or Operating Unit Director. 

9.5 Quality Reports to 
Management 

The QNQCC and the Division Director. 

QAIQC shall prepare reports to 



elements. Approximately six months later, 

the Lead Auditor or designee will perfo A 
a second audit of the operation and verify 

completion of the initial audit corrective 

action plan. The Lead Auditor will then 

issue a final audit report detailing the 

results of implementation and will issue a 

final audit ranking for the year. A positive 

change in ranking is indicative of 

improvement in implementation of the QA 

Program. Quality systems audits are 

described in a operation-specific SOPS. 

9.4.4 Project Audit 
Project or data quality audits are designed 

to address the DQOs (precision, accuracy, 

representativeness, and completeness) of all 

data associated with a particular project. 

These audits also review a project for 

compliance with contractual requirements 

set forth in a QAPjP or formal contract. 

Project audits may be conducted by IT, 
ITAS, or project QA staff A project- 

specific check list is prepared using the 

QAPjP and/or contract as the source 

document(s). The audit report is addressed 

to the Operating Unit Director who is 

required to respond within the designated 

time frame stipulated by the Lead Auditor. 

As with all other audits, a follow-up audit 

for verification of compliance with the 

corrective action plan is to be performed. 
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9.4.5 Findings, Observations, 
Comments, and 
Recommendations 

Findings represent areas in which the 

operation or operating unit section as a 

system is not in compliance with the 

requirements of the ITAS QA Program. 

Findings are situations that could directly 

affect the quality of resulting work. 

Findings require that a corrective action 

plan be developed by the Operating Unit 

Director, who will identifjring the root 

cause of the problem and will schedule 

action to prevent recunmce. 

Obsewations represent isolated instances of 

noncompliance or questionable practices. 

They present situations that could become 

fmdings if left unresolved. As with 

findings, a comctive action plan is 

required. 

Comments or recommendations shall be 

written by the auditor in an attempt to sham 

information and provide constructive 

criticism in order to improve performance 

or documentation in an arca Comments 

might also indicate areas that may become 

noncompliant. If attention is not paid to the 

comment, it is likely to become an 

o b s e r v a t i o n ,  C o m m e n t s  a n d  
recommendations do not require any formal 

response by thc audited organization, but it 

is strongly recommended that they be 

reviewed for appropriate action. Included in 
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the comments and observations are those 

which describe exemplary practices. Audit 
reports should not focus only on negative 
aspects of the program and may include a 

section on exemplary practice. 

9.4.6 Audit Ranking 
Internal ITAS QA Systems Audits require 

a preliminary and find ranking to be 

assessed. Audit check list scores and 

assessments of' open observations and 

findings (not corrected since the last 
internal or client audit) are considered in 

.the audit ranking process. Laboratories a ~ e  

ranked as either excellent, acceptable, 

marginal, or unacceptable. These ranks are 
describeck'as follows: 

/ 
&ellent - Meets or exceeds established 

/' 
/requirements for ail areas audited. 

Acce~table - Audited work meets all 
requirements of the ITAS QA Program 
with only a few minor deviations from 
established requirements. 

Marnind - Audited work rcprtsmts a 
basic QC practice with actions required 
by the laboratory to improve operations 
immediately. 

Unacce~table - Audited work indicates 
that quality practice is not implemented 
on a regular basis and one or more areas 
will be shut down for correction. 

The Division Director, QAIQC, will issue a 

memorandum to all, QA/QCCs and 

Operating Unit Directors annually 
describing the process of determining the 

audit rank. 

While audit ranking allows for comparison 

of laboratories across the network, caution 

is advised in using the ranking alone 
without a detailed review of the situations 

or conditions observed that cawed the Lead 
Auditor to arrive at that rank. 

9.4.7 Client Satisfaction Sunrey 
Each ITAS operating unit has the 

responsibility ta understand client needs, 

and whether ITAS services are meeting 

those needs and expectations. At least three 
client satisfaction surveys should be 

performed monthly, within each operating 
unit, to randomly selected clients by the 

QAiQCC or designee. The IT Corporation 
Client Satisfaction Survey form (Figure 9.4- 

1) should be utilized with distribution to the 

ITAS Project Manager, Operating Unit 
Director, Division Operations Director, 

Vice President, IT Analytical Services, Vice 

President, Quality and Health Services, and 

Division Director, QAIQC. Any corrective 

or follow-up action must be documented on 

the form and implemented by tfte Project 
Manager or Optrating Unit Director. 

9.5 Quality Reports to 
Management 

The QA/QCC and the Division Director, 
A 1 ,,,,,,- rr-,.r*f *A 



ITAS Opttation-Spcc~tic QAMP 
Section No 9 0 
Date Initiated: Stptcmbcr 1 .  1993 
Revision No.. 0 
Date Revised. NIA 
Page 83 of 246 

management on a monthly basis indicating 
the effectiveness of the QA Program. The 

QA/QCC shall send a quality report to the 

Division Director, QNQCC. An example 

outline for the QNQCC's report is shown 
in Figure 9.5-1. The Division Director, 

QNQC, shall send a summary of the 

QNQCC's reports to the Vice President, IT 
Analytical Services. 

9.6 Management Review of the 
Quality Assumnce Pmgmm 

Management at all levels shall assess the 

QA Program and its performance. 

Management assessment shall identify 

barriers that hinder the organization from 

achieving its objectives in accordance with 

quality, safety, and environmental 

requirements. Results of management 

assessments shall be documented and 

corrective action taken. The effectiveness 

of the implementation of corrective actions 
shall be included in the next management 

assessment. 

An example of the management assessment 

approach will be to conduct double blind 

studies on the appropriate laboratories (see 

Section 9.4.1.3). In such studies, a client 

contacts the laboratory and submits a 
sample of known parameters and values for 

analysis that is totally blind to the 
laboratory management and the analysts. 

These studies allow assessment of the total 

process from initial client contact through 

final reporting. 

Review of the adequacy of the ITAS QA 

Program is ongoing. At any time, the 

Division Operations Director, an .Operating 

Unit Director, or the Division Technical 

Director may present, in writing, 

recommended changes to the Division 

~irector, QAIQC During the QA systems 

audits, the QA Program is discussed with 

the management of the facility audited. This 
feedback is valuable and necessary to the 

progress of the QA Program in meeting the 

constantly-changing needs of the 

environmental industry. 

In addition to these ongoing reviews, the 

Vice President, IT Analncal Services shall 

conduct an annual review of the QA 

Program considering: 

Results of the QA systems audits. Are 
undesirable trends occurring? 

Status of QA documents. Arc the current 
documents adequate? Are new 
documents needed? 

Is the auditing program fuifilling its 
~rrrpo*? 

Thc Vice Prtsidmt will consult with the 

Division Operations Director, Operating 

Unit Directors, and the Vice President, 

Q d i t y  and Health Services, as necessary, 

during thc review. To document the review, 

the Vice President, IT Analytical Services. 
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. .. 

will issue a memo to the Division Director, 

QNQC, stating the extent of the review 
and will present recommendations. 
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FIGURE 3.1-1 

IT Analytical Services 

Example Associate Qualification Form 

Title: 

PROCEDURE NAME/NUMBER 

'I'RAmNG SESSION 

Hire Date: 

Supervisor: 

QUALEY 
DATE APPROVAL SIGNATURE 

DATE APPROVAL SIGNATURE 
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FIGURE 3.2-2 
Example ITAS New Employee Quality Assurance Orientation Form 

N arne : Date of Hire: 

Job Title: Report to Work Date: 

QUALITY ASSURANCE PROGRAM SECTION REVIEW (X) 

Staremcni of Management Position 

ITAS Quality Assurance Management Plan (QAMP) 

Operation-Specific Qualiry Assurance Management Plan (0s-QAMP) 

Nonconformance and Corrective Action 

Data Entries and Corrections 

NQA- I 

NRC Regulatory Guide 

Quality-related responsibiIities for Job Title (Section andlor Topic): 

I attended the session covering QA sections and/or topics as described above and undcfstaod the material presented during the 

session. 

-- - .- 

Associate's Sipamre 

QAlQC Coordinator's Signanur 
QA E m  Given? Orientation was adequate - 
Follow-up sessions covmd: 

Date 

Date 
Furtficr training is needed 

THIS DOCUMENT MUST BE RETAINED IN THE ASSOCIATE'S TRAINING FILE I 
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FIGURE 3.2-3 

Example lTAS Lead Auditor Certification Form 

, 

* * Y E  DATE 

QUALIFICATION POINT REQUIREMENTS m c  

EDUCATION - -ID.pmlD.l@ 4 C n a u  MU 

1 IkJlw-04Wm 
2. Lwd 

ExmmENCE - Comp.n~lDlt.8 9 ct4dn Nu 
1 t.cm* as awn 
2 NudUr IMun* 10.1 ~ d t S l  on 
3 Armiwlul (Lnv*onnnncuI Wwcv 10 ? crratl OR 
4 a d a ~  ruumcr is3 c r l a u r  OR 
1 U l W  404 eramsl 

~ O ~ U I O W A L  ACCOMRISHMEKT - ConHkria/D~lr 2 Cr&u M ~ X  

1 -v 
2 Othrr 

MANAGEMENT - JmCnkrtionAvrluatorIChta 2 C r m t r  Mas 

Eaplwn 

Evaumoa Dv I N m r  b Ttrlrl D n r  

Tmm C f d m  0 

AUDIT T RAfNlNGIPARllClPAnON 
AUDIT COMMUNlCAllOY SKILLS 

E V ~ U T W  ov INWW L 111l.r 01lr 

AUWT TlUINtNG COURSES 

Cowso TCIW w T11le 
1 
2 

AUDIT CARTIClPATlON 

L w n m  Tvm o l h d ~ ~  Onoisl 
1 
2 
3 
4 
I 
6 
7 

EXAMINATKIN - D u e  

m o l l  PUIURD # I I T I C ~  w. om-. 
I S w m u o  & D n r )  

LVMUATION 

~SWUIUI & h a t  
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Example Procedural Change Form pqc 90 246 

LABORATORY 

PROCEDURUDOCUMENT CHANGE 

CHANGE EFFECTWE FROM: 
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FIGURE 5.4-1 

iTAS Standard Administrative SOP Fonnat 

1. Purpose, Application and Responsibility 

2. References 

3. Associated SOPS 

4. Definitions 

5. Procedure 
5.1 Summary 

5.2  Safety 
5.3 Required Equipment 
5.4 Administrative Procedure 
5 .5  Calculations 
5.6 Quality Control 

6 .  Nonconformance and Corrective Action 

7. Records Management and Documentation 

Me: The inclusion of subsections 5.3 through 5.6 is lefr up to the discretion of the SOP'S author, as 
appropriate. 
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FIGURE 5.4-2 

ITAS Standard Technical SOP Format 

1 .  Purpose, Application and Responsibility 
1 . 1  Purpose 
1.2 Apptication 
1.3 Responsibilities 

2 .  References 

3. Associated SOPS 

4. Definitions 

5.  Procedure 
5.1 Summary 
5.2 Safety 
5 .3  Interferences 
5.4 Preservation and Holding Time 
5.5 Required Equipment 
5.6 Reagcnts/Standards 
5 -7 Calibration 
5.8 Analysis/Opcration 

5.9 Calculations 
5.10 Quality Control 

6. Nonconfoxmance and Corrective Action 

7. Records Management and Documentation 
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Data Collection Process Flow Chart 
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FIGURE 8.3-1 Work Order No.: 
Condition Upon Receipt Variance Report 

ITAS - Laboratory 

Client: Date: 

Project No: Initiated by : 

Analysis Requested: RFAJCOC Numben: 

Client Sample Numbers Affected: 

ConditionNarianct (Cbeck all that apply): 

Received approximaeiy : 9. 0 Sample splits p e r f o n d  by kb. 

2. 1 Sample received broken/leaking. 10. a Volatile sample received with apptoximrtely 

3. Sample received without proper preservative. 

Cooler temperamre not within 4C i 213 1 1. Sample ID on container docs not match sample ID 

Record temperature : on paperwork. Explain: 

4. Sample received in improper container. 12. El All coolers on airbill nor received with shipment. 

5. 3 Sample received without proper paperwork. Explain: 13. Other (explain below): 

6. D Paperwork received without sample. 

7. No sample ID on sample container. 

Corrective Action: 

0 Client's Name: Informed verbaHy on: By : 

G Client's Name: Infonned in writin8 on: By: 

C Sample(s) processed "as is'. Comrnenrs: 

El Samplc(s) on hold un~il: If rekutd. notify: 

Sample Control Supervisor Review: Date: 
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FIGURE 8.61 
Data Review Process 
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ITAS Data Review Check List 
METALS 

Work Order Nurnber(s): 

Lab Sample Numbers or SDG: 

Me&od/Test/Panmcter: 

A. Inlthl Cdibrotion 

* 

3. htial calibration verification (ICV) analyzed immtdkcly after 
calibration and m u l a  within QC limits? 

4. Initial calibration blank (ICB) analyzed immediately aficr ICV and 
concatrations of all pafamaen s rcponing limit? 

B. Continuing Calibration 
1 .  CCV analyzed at required frequency and dl parameters within QC 

limits? 

2. CCB analyzed at required frequency and all results s reporting limit? 

C. Snmple Analysis 
1. Were any samples with concmua!ions > the linear range for my 

parameter diluted and readyzed? 

2 .  Wen all sample holding times met? 

D. Qcsrrmplcr 
I .  MS or MSIMSD 71 m v e r y  within QC limits? 

2. Analytical spilccs within QC limits? 

3 .  LCS recovery within QC limits? 

4 ,  ICP only: One serial dilution performed per SDG? 

5.  ICP ody: CRDL standard (CRI or CRA) d y z c d  at required 
frequency' 

6. ICP only: Interference check samples (ICSA. ICSAB) ranlyzcd a the 
beginning and end of analytical run or at minimum frequencies and 
within QC limits? 

I 
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.. ITAS Data Review Check List 
METALS 

3. Did the analyst sign and date the front page of the analytical run? 

4. Correct methodology used? 

5 .  Transcriptions checked? 

7. Units checked? 

Comments on any "No" response: 

Analyst: 

Second-Level Review: 

Date: 
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1 

Work Order Numbcr(s): 

Lab Sample Numben or SDG: 

Mcthod/?cst/Paramcter: 

B. Continuing Calibxation 
I .  Is the Continuing Calibration Verification (CCV) percent recovery within 

QC limits? 

C. Sample Analysis 
1. Were dl sample holding times met? 

D. QC Samples 
1. Is the Mcthod Blank concentration less than thc rrponing limit? 

2 .  Is the Labontory Control Sample (LCS) AND/OR the Mauix Spike 
(MS) 5% recovery within QC limits? 

3. When MS/MSD analyzed, is RPD within QC limits? 

4. When duplicate sample analysis performed, is RPD within QC limits 
( * 20 %)? 

E. Other 
1.  Are all nonconformauces included and noted? 

2 .  Arc all required forms filled out? 

3 Was c o r n  methodology used? 

4.  Transcriptions checked? 

5. Were all dcularions checked at minimum kqumcy? 

6 .  Did !he analyst sign and date the front page of the analytical run? 

7. Units checked? 
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ITAS Data Review Check List 
GENERAL CHEMISTRY 
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Comments on any "No" response: 

Analyst: Date: 

Second-Level Review: Date: 
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ITAS Data Review Check List 
AIR ANALYSIS - METHOD TO-14 

Work Order Number(s1: 

Lab Sample Numbers or SDG: 

Mcthod/Tcst/Pararwter: I 

v 

3. Is the XRSD for all nonpolar analytes C 25 %? (A murmum of two 
analytes may be above chis but below 40%) 

4. Is the %RSD for all polar analytes < 30%? (A maximum of two 
analytes may be above this but below 45%) 

5 .  Were a rmnimum of five calibration points wed? 

6. Coatinuing Calibrstion 
I .  Was BFB analyzed at beginning of 12-hour period? 

2.  Did BFB mca QC firnits (all mrnrcd mtt criteria)? 

3 .  Was the %D for all CCCs <25% for all nonpolar targets? (A maximum 
of two arc allowed outside this criteria. but must be <40%) 

4. For polar lnrlytes, do d1 cmqmds have a %D of 30% or less? (A 
maximum of two arc allowed outside but must be < 45 5 )  

5 .  Arc all ulibntion poiw on the Continuing Calibration present? 

C. SPmplt Analysis 
1 .  Are internal standard vtrs within SO-150% of the i m d  standard a m  

of !he continuing calibration standard analyzed? 

2. Ate a11 sample surroguc values within intend QC limits? 

3 .  Art all anrlyta quantiuted within the calibrated nngt of the instrumt? 

4. Were a minimum of Lfuee RFs checked for each sample to insure the 
proper RFs ut being used for qwntitation? 

. 

L 

.- 

1 
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.. ITAS Data Review Check List 
AIR ANALYSIS - METHOD TO-14 

Review Item 

surrogate values within internal QC limits? 

Comments on any 'No' response: 

Analyst: Date: 

Second-Level Review: Dace: 
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RADIOCHEMISTRY 

FIGURE 8.6-5 
ITAS Data Review Check List 

4 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Merhod/Test/Parmctcr: 

2, Were all sample holding times met? 

C. QC samples 
1. Is the Blank Yield within acceptance criteria? 

. 1. Is the Minimum Detectable Activity for the Blank result 5 the Contract 
Detection Limit? 

3 .  Is the Blank result s the Contract Detection Limit? 

4.  Is the Blank mult greater than the C o n m  Deiecrion Limit but the 
Sample mull  lcss than the Contract Detection Lmit? 

I 

5 .  Is the LCS result within ~cccpt;urcc critcria? 

6. Is the LCS yield within rccepma criteria? 

7. Is the LCS Minimum Daaxable Activity lcss than or equal to tbe 
Contract Dmection Limit ? 

8.  MSIMSD results and yield m a t  rccptaact criteria? 

9 .  Duplicate sample mulu and yield meet acccptancc criteria? 

D. 0 t h  
1. Arc all nonconformaaccs included and noted? 

2. Are all required forms fiIItd our? 
I 

3. Comcr methodology wed? 

4 .  Transcriptions checked? 

5.  W m  all calculations checked at mtnimum frequency? 
.- -. 

1 

1 

I 
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FIGURE 8.6-5 
ITAS Data Review Check List 

RADIOCHEMISTRY 

Commcnts on any "No" response: 

Analyst : 

Second-Level Review: Dare: 
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FIGURE 8.6-6 
ITAS Data Review Check List 

GC/MS 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Mcthod/Test/hramc~et: 

TPP tuning criteria met? 

, 

B. Initid Calibmtion 
I .  RRF and %RSD within acceptance criteria? 

2. Runs checked for smration? 

3. CLP oniy: Are surrogates and internal standards labeled on h e  
chromatograms? 

C. Continuing Calibration 
1. RRF and Z Difference within acceptance criteria? 

D. Sample Analysis 
Aftcr nw, initial calibration, continuing calibration, and method blank 
criteria have kcn mct: 

I .  Sample name a d  other header infomation corm? 

2 .  RRT of identified compounds within k0.06 RRT units of RRT of 
standprd co-? 

I 

t 

3.  Ions p-t in the sundvd spcctn with abundance of > 10% of tht base 
ion present in sample spectra? 

4. ~urrogluc rccoverics witbto limits? I 
5. Quantified against the appropriate srand~d? t 
6. Run(s) within tincar range? 

7. W m  all sampk holding times met? 

8.  TCL match? 
-- - 
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FIGURE 8.6-6 
.. ITAS Data Review Check List 

GCIMS 

3. Conect methodology used? 

4. Transcriptions checked? 

5. W m  all calculations checked at minimum frequency? 

6. Were all manual inxegratioas checked by a second reviewer? 

7. Units checked? 

Comments on any 'No' response: 

Analyst: Due: 

Second-Level Review: Date: 
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ITAS Data Review Check List 
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Work Order Numbcr(s): 1 

Lab Sample Numbcn or SDG: 

Method/Test/Paramctcr: 

2* Level 
Yes No NIA Review 

Review Item (4 (4 (4 VI 

A. Initial Calibration 
1. Was the maximum XRSD within QC Iimits? 

2 .  Were calibration factors updated or were curves dnwn for 600 series 
methods or 8000 series methods? 

11 3. Arc mmtion time windows established and updwd in method? 

I 4. Did the standards  ass the resolution check crittria? 1 1 1  I 
11 5. Was the p e n t  breakdown within QC limits? 

B. Continuing Calibration 
I .  Was the maximum 96 D within QC limits? I 

1 11 2. Are compounds within retention time windows? 
I I 11 3.  Was the percent breakdown within QC limits? 
I 1 

C. Sample Analysis 
After initial calibration, continuing calibration, and method blank criteria 
bave ken mt: 

1. Art sample nnme and other hcdcr infomion correct? 

11 2. Do - g u t  I moveries nra QC criteria? 

3. Were the rum cbecLcd for sanmtion? 

4. Art  all hits confinmd if required? 

5 .  Are d l  compounds within linear range of calibration m e ?  

6. Were dl sample holding times met? 

I 
0. Qc samples 
1 Arc all Method Blank hits bclow thc reporting limit? 

7. Do rcponed ruults take into account dilutions. sample weights, and 
pcrccnt moisms? 

1 

L 
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ITAS Data Review Check List 
GC 

Commcnu on any 'No' response: 

E. Other 
1. Arc all noncwformances included aud noted? 

2.  Arc all nquind fonns fdlcd out? 

3. Comct nuthodology used? 

4. Transcriptions checked? 

5. Were all calculations checked a minimum fmpuncy? 

6.  Were all manual integrations checked by a second reviewer? 

7. Units checked? 

Analyst: 

Second-Level Review: 

I 
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XTAS Data Review Check List 
HPLC 

Work Order Nurnber(s1: 

Lab Sample Numbers or SDG: 

MethodKestf Parameter: 

Review Item 

A. lnitial Calibration 
1. Was the maximum RRSD within QC limits or was the correlation 

3 .  Was tach run decked for coeluting compounds? 

B. Continuiw Calibration 
1. Was the maximum ID within QC limits? 

2. Was the run checked for saturation? 

3 .  Was each run checked for coeluting compounds? 

- 

C. MetbodBlnnks 
1. Arc all hits below the PQL? 

2 .  Was a Mehod Blank analyted for each sn of samples extracted by the 
samt method on the samc day? 

3. Do surrogate % rroovcrics meet QC criteria? 

4. An peaks qumificd lgpiart the rpptopriau standard? 

5 .  Was the run(s) checked for rptunuion? 

D. Spmplt Aarlydr 
After initial calibration. continuing calibration. and mcthod b l a d  criteria 
have km mn: 

1. A n  sample name and other hudcr information corn?  

2. Do sumgate % rcunrdcs mn QC criteria? 

3. Were the nuu checkcd for smration? 

4. Arc dl hiu c o n f d ?  

5 .  Were all sample holding times met? 



FIGURE 8.6-8 
ITAS Data Review Check List 

HPLC 
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Comments on any "No" response: 

Analyst: 

Second-Level Review: 

Due: 
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" 

ITAS Data Review Check List 
DIOXINS/DIBENZOFUR4NS 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Paramctcr: 

3 .  W m  all si@/noise ratios met? 

4 .  Were all ion isotopic ratios within specifications? 
I 

5 .  Was the 2.3,7.8-TCDD resolution met? 

B. Continuing Cnlibrntion 
1. Continuing calibration standard results within QC limits? 

2 .  Were all signallnoise ratios met? 

3. Were all ion isotopic ratios within spcifications? 

4 .  Was the window defining solution d y z e d  at the appropriate frequency? 

5 .  Wen the proper types of continuing calibration check solutions run at & 
appropriate frequency? 

6. Was the 2.3.7.8-TCDD mlution met? 

C. snmplc M y d r  
1. Wen sample holding times ma? 

a 

1 

1 
I 

2.  A11 d y t e  hits and NDs within set rrtcntion time windows? 

3. Arc internal standard ncoveriu within QC limits? 

4. Was a minimum of 20% of tht raw &ta dculatcd? 

5 .  W m  sigd/noisc ratios met for positive results? 

1 

6 .  Were ion isotopic ratios met for positive results? 
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FIGURE 8.6-9 
ITAS Data Review Check List 

Comments on any 'No' mpow: 

4. T ~ p t i o l u  CIlcclrCd? 

5 .  W e n  all calculations checked at rninimllm fqucncy? 

6 .  Were all mapual integrations checked by a second reviewer? 

7. Was % moisnuc and/or % lipids performed? 
v 

8. W a c  sample results corrected for 96 moisture if rcqucttcd by a client? 
h 

9. Units checked? 

Analyst: 

Second-Level Review: Date: 

- - 
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FIGURE 8.6-10 
Example Certificate of Analysis 

Page 1 of 2 

ANALYTICAL 
SERVICES 

cERTIFIcm OF ANALYSIS 

Client Name 
Client Company 
Client Address 

Datc 

Work Order No. 

Thrs IS a Certificate of Andyns for the following samples- 
Cl~ent Project ID 
Datc Samples Received 

Number of Samples 

I. lntroductian 

This section describes general project information. It dso includes the date the samples were 
rcce~vcd md provides r limn8 of the sample numben. (Both c l ~ m t  and laboratory numbers.) 

Revtewcd and Approved. 

Project Manager 

Amoncan Council of Inthp8nd.m LPboloKrrmr 
InternaQonol Aux!Qllon ot ~ m l d  hb0mton.1 

Amoncan hmcmon lor LnDoralw kcndllaflm 
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FIGURE 8.6-1 0 
Example Certificate of Analysis 

Page 2 of 2 

Client Project .[D ITAS Project No.: 

Ii. Analytical Data 

Th~s sectron descr~bes the sample preparation md andyt~cal methodolog~es used to extract 

and analyze the samples It dso descnbcs how the sample results art reported Add~tronally, 

my project momal~es, nonconformmccs, vurmce, or my other type of unusual occurrences 

that were noted by the laboratory are documented here. 

III . Quality Assurmcc/Quality Control 

This sccuon describes what type or level of QA/QC was followed. QA/QC requirements may 

be internal or client-specific. Any QNQC data that exceeded the acceptance cr~terla wrll be 

noted here. Comments may also be included regarding how the QC sample results may have 

affected the data. 

(The sample results follow on additlond pages In tabular form.) 
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FIGLRE 9.3-1 
" ITAS Nonconformance Memo 

PAGE 1 of 2 
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FURTHER ACTION REOUIRED. SEE CAGE 2 OF 2 



ITAS Opcru~on-Sprc~fic QWiP 
Scct~on ko F~gums 
Date ln~rlaud September 1. 1993 
R c l l s ~ n  No 0 
Dalc Rev~sed N/A 
Page 1 16 of 246 

FIGURE 9.3-1 
ITAS Nonconformance Memo 

Page 2 of 2 
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. .. FIGURE 9.41 
ITAS Client Satisfaction Survey Form 

(Page 1 of 2) 

l f QUALITY / CL IEN T SA TISFA C TION SURVEY 

IT u camuard to mlimunurg and cammadly m p m r n E  tbr quality of the mica ud pmducrr we o8a. We Mmr 
qurllty as mccmg cl~mr icqumancnu. M a t t ,  the ha maam of our pafmarncr ir aur cl- Iml oflrttdvtim 

3. H o w * * l l ~ r r ~ p r r t r a q u i r r m e a r m ~ ~ o d c m p l c r n y  
t b c f q u d ~ d w a k ?  

8 

1 -(I-5) I W r g I  m ,  
6. How & you ntc the prOrc01aul amp~exx of our lrrft? I I 1 2.001 

m 
I Rmns(i-5) I w.i* 1 sa*r , 

7 W h t u ~ ~ o f ~ w ~ l i e ~ i w e ~ r c ~ ~ u ~ ~ ~ g  I I 2.001 
Ihc c m m  of our workq 

8 .  

- ? R m  MWRMATIOK: 

I't'hjoaNmnk 

*. Nlmc 

hjea size (rn) 

W a k  Rmpla! 

RsrrtMvvlcr 

. 
CLIENT INFORIUTlON: 

Clicar Caaptny 
Cl icncaam Title 
Addrar 

- 
Phom 

IT MFOR.TIOS: Due of Survey 

IT A%ALYTICAL SERWClSs DlYlSfON 

If Ccnra Pufamury Scrnce 

ITHmtCuaaNlrncfSumber A 
IT Hm Cada Loution 
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FIGURE 9.4-1 
ITAS Client Satisfaction Survey Form 

( P q e  2 of 2) 

IT QUALITY / CLIENT SATISFACTlON SURVEY ~ . 2 )  

9. Howwclldoourstatusmd 

10. How mil do our mvoico ud hliing pracdum w your rcqurrarm&? 

Shm u one fml quatlon h t  rhngs would you m m n d  hat  IT makc lo nnpwr N rana to you9 

FOLLOW'P ACTIOS 

Whrt md Hou 

Who Dm 
Rcwmrer 

Signature Due 
v 

D Y r i m  

%-- 
~ A S ~  
b. DirNP 
W W  
b. IkQAlQC -- 
abu 
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FIGURE 9.5-1 
Example Outline Of QA/QCC Monthly Report to Management 

1 .  Audits 
A .  Internal Surveillances 
B. External Audits 
C. Subcontractor Audits 

n. Certifications 
A. Pending 
B. Received 

111. Performance Evaluation Samples 
A. In-House 
.B. Pending 
C. Received (score) 

N. Holding Time Violations (Hm) 
,4. Total Holding Time Violations 
13. Category I - Out of Laboratory C o m l  
* . Category I1 - Laboratory Dependent 

I). Category I11 - Laboratory Reruns 

V.  QAPjPs 
A. Reviewed 
H. Received 

VI. Training 
A. In-Ho~c 
El. External 

VII. Nonconfotmance Summary and Resolutions 

VIII. QC DataiControi Chart Summary 

IX. Standard Operating Procedum 

X. Client Satisfaction Surveys 

XI. Miscellaneous 
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TABLE 2.3-1 
ITAS Quality Assurance Documents 

Is applicable to and provides Vice President. Quality and Health 
direction for all ITAS labonlorics Services. IT Corporation 

aspects of QA/QC 

Operation-Specific Quality Assurance 
Management Plan (OS QAMP) 

OS QAMP Operation-Specific 
Appendices 

m 

Manuals of Practice (MOP) 

Has precedence over all other ITAS 

quality related documents 

Describes the local implementation 
of the policies in the WAS Qulliry 
Assurance hnagement Plan 

Meets or exceeds all requirements of 
the ITAS QAMP 

Describes services and quality 
requirements common to ITAS 
operations 

Describes services and qualiry 
requirements unique to each lTAS 
operation 

Provide indepth technical 
discussions of P specifk topic 

May be a collection of sundrrd 
operating procedures (SOPS). 

Division Director. Quality 
Assurance/Quality Control 

Vice Residen!, Analytical Services. 
TT Corporaan 

Division Director. Quality 
AssuranceiQualiry Control 

Vice Pnsidtni. Quality and Health 
Serviccs 

Division Operations Director 

Operating Unit Dirmor 

hb~rat~ryQA/QCC 

Technical Specialist 

Operuing Unit Director 

. Division Director, QAIQC 

Division Technical Director . 
Vice h i d e n .  IT Anolyaul Services 

Division Dimtor, Quality 

Assuru~~lQru luy  Conml 

L 



lTAS Operarlon-Spcclfic Q4btP 
Section No Tables 

Inltlaud Scplcmkr I .  t9Q3 
Rcv~sion No 0 
Datc Rcv~scd N I A  

TABLE 2.3-1 
Page 126 of 246 

ITAS Quality Assurance Documents 
(Continued) 

standard across the network 
(formerly ITAS Systems Procedures) Division Director, Qulity 

h v i d e s  detailed instructions Assurance/Qullity Control 
dcscribinl how to perfom a specific 
operation or usk Division Director. Health and Safety 

Laboratory-Specific Sundard 
Operating Procedures (SOP) 

Project Spec~fic Manuals. 
Quality Assumcc Project Plans 
(QAPjPs), or Quality Assurance 
Program Plans (QAPPs)"' 

the opention or task 

Defms quality requirtmenu as 
rehted to the operation or msk. 

Provides detailed inswctions 
describing hew to pcrfom a sp#iftc 
openlion or a s k  

Defines respaltsibilities u related to 

the operation or task 

Dcfmes quality requirements as 
related to the opention or m k .  

Defines p r o ~ m  requirements 

Defines h e  orgIlliutionr1 saucturc 

for a projcct nad lints of 
communication kcween the parties 

Defines contncaul requirements as 
pertains to s~mpk analysis 

Defines regulatory rrquirtmcnrs 

Takes precedence over coavemional 
TrAS QA practice for the prom 

Division Director, Quality 
Assur~nce/Quolity Control- 

Division D b m r .  Hcaith th Safecy 

Operating Unit Director 

Laboratory Technical Director 

Laboratory QAIQCC 

Operating Unit Director 

Libontory QAIQCC 

hbanmry Technical Director 

Lbonmry HdEh a d  Safety 
Coordinator 

RojectMuuger 

Client Repmacatwe 



TABLE 2.3-1 
ITAS Quality Assurance Documents 

(Continued) 

ITAS Operation-Spcctfic Q4MP 
Secl~on i%o Tables 
Darc ln~r~avd September I .  1993 
Revision No 0 
Date Rev~scd S,A 
Page 127 o f  216 

(Operuion-specific document) 

Defmes reponing rcquircmenr.s 

Defrnts any client-specific 
requirement that varies from normal 

"' Listcd approvals required apply only to these documenrs when gencnted by ITAS. 
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TABLE 8.2-1 
Inorganic Sample Containers, Preservatives, and Holding Times 

Atnmonu 

B i o c h e d  
Oxygen 

Demand (BOD) 

Liquid 

TCLP Leachare 

Domesnc Waste. 
lndustnal Waste. 

Sludge. Solid. Sed~menr 

Sail 

Water 

Lqud 

r C L P ~ r c  

Domcrric Wuae. 
Indusmd Waste, 

Sludge. Solid. Wimcnr 

Soil 

Water 

Ligud 

TC1.P I u c k t ~  

g k .  
Cool, 4oC. 

14 days 

Not AppliuMe 

Not Applicable 

Not Applicable 

Not Applicable 

500 ml pl.cac or 
glass. 

Cml. 4oC 
H,so* 00 pH < 2. 

28 days 

Not Applicable 

Not Applicable 

Not AppliuMc 

Not Applicrbk 

1Onrlplurieor 
a h .  

Cool. 4QC 
48 houn 

No1 Applicable 

NAY Amlirmhlr 

Not Applicable 

Not Applimble 

Not Applicable 

Not Applvrble 

Not Appl&le 

Not AppliuMe 

Not Applicable 

Not AMkabte 

Not Applicable 

Not Appkierble 

Not A p p l d l e  

Nor ApplLlbk 

Not lrppliuble 

Not Applkable 

Not Applicable 

Not A p p h b k  

Not Applicable 

Not Appiiublc 

Nac AppiluMc Not Applicable Not Appliubk 

: 

Not ApplrrMe 

Not Appliubk 

Not AppliuMr 

Not Applicable 

Um ~ml--U- 

Na AppLiubk 

Not Apphmbk 

Noc Applwrble 

~ o c  Applicable 

U- ~rrl&.-hlr 

Noc Appliuble 

NM Applicable 

200 ml. 
no pracmove 

R P U ~ .  
48 hours 

Not Appliubk 

Um A-lirmhlr 
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Table 8.2-1 
Page 129 of 246 

Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Bmrmde 

Chem~cal 
Oxygen 

Demand (COD) 

Chlonde 

Water 

L~quld 

TCLP Leachate 

Domestic Waste. 
indusmrl Wase. 

Sludge. Solid. Scd~mcnt 

Soil 

Water 

Liqud 

TCLP Leachate 

Domcrac Wurt.  
MumJ Warn. 

S1We. Sold. Scdimnt 

Soil 

Wawr 

Llqud 

TCLP tcrchr~ 

DomcrtK Was@. 
lndumial Wasrc. 

Slud~c. Solid. Sed~mcnt 

Soil 

250 ml plisoc or 
glass. 

No pnsenative 
< requ1rrd. 

28 days 

Not Applicable 

Not Applicable 

Not Applicable 

Hot Appliuble 

250 ml glass or 
phstr, 

Cwl. 4oC. 
HISO, m pH c 2. 

28 drys 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

250 ml pludc or 
1b. 

No p ~ r r v r t i v e  
nquimd. 
28 days 

Not Applicable 

Not Applicable 

NOI Applmble 

Not Applicable 

Not Appixable 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not App l i i l e  

Not Applicable 

Not Applhblc 

Not ApplKlble 

Not A p p W  

Not Applmblc 

Not Applicable 

Not Appliubk 

NOI A m k  

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not ApplKlble 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Appliubk 

Not Appllubie 

Not Applicable 

Not AppiiCrMc 

Nor Applicable 

Not Applicable 

Not ApOliuble 

NM Applluble 

Not Appllcablc 

Not Applicable 

Not Applicable 

Not Applicable 

Nor Applicable 

Not Applhbk 

No1 Applmble 

Not Applicable 

No1 Applicable 

2 or 4 oz glass. 

No pmtnaove 

Not Appllublc 

Hot Applmblc 

Not Appiiuble 

Not Apphuble 

Not ~ppllcablc 
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Table 8.2-1 Page 130 of 246 

Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Nor Applicable If 

Mts hods 

Annlytkal RCR4 
Paromaers Matrix NPDESf I) ( S W M )  a)s c~p31.w 

Rerdual Watcr 250 ml plastic or Not Applicable Not Applicable 
Chlonnc f lru. 

No prconrdve 
required. 

Not Applicable II 
Chromium 

(Cr") 

Color 

Conduct~v~ry 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

d y t e  Immrdiau!y 

Not Amtiubk It 

Ltqud 

TCLP Leochatc 

Domestic Waste. 
lndumul waste. 

Slud~r , Solid. Sediment 

Sail 

Water 

L+td 

TCLP Leachate 

Domestic Wmt.  
Indusuid wlac. 

Sludge. Solid. Sedimcm 

Sail 

Nor Applicable 

Not Applicable r 

Not Applicable 

Not Applicable 

Not Applluble 

Not Appliublc 

200 mi pluac or 
8 b .  

Cool. 4oC. 
24 hwn 

200 ml piastic or 
glass. 

Coot. 40C. 
24 hours 

Not Applrable 

Nof Applicable 

Not Appliabic 

Not Appl~cablc 

- Y r - i I  

Not Applicable 

Not Applicable 

Not Appl~cable 

Not Applicable 

250 ml pllsrie or 
g h l  

Cool, 4aC, 
24 hours 

Not Applicable 

Not Applicable 

Not Applicable 

WIP? 

w i d  
L 

TCLp Lachw 

Domtltic Wane. 
lnQuaul Wue.  

swgt. sola. scdimm 

Soil 

Water 

Llquld 

. 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not ApplIC.Me 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliubk 

Not Applicable 

Nw ApOlwrMc 

Not AppiiuMc 

Not AppliuMc 

Not ApplWk 

Not Applicable 

., . . . . a .  .. 

2SO ml pluoc or 
slur. 

Caol, 4oC. 
48 houn 

Not A p p l d l c  

Not Applicable 

Not Appllublc 

Nor Applicable 

2M ml plrme or 
~b .  

Cool. 4oC. 
28 days 

Nor Applicable 

.. . - - - m  - <,  

Not Ap@iubb 

Not ApplicrMc 

Nat Appliubk 

Not Applicable 

Not Appliablc 

NOI Applicable 

Nor Applluble 

.. . - . - - . : - -La-  

Not Applicable Not Applicable 
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Table 8.2-1 
Pagc 13 1 of 246 

Inorganic sample Containers, Preservations, and Holding Times 
(continued) 

+ 

Cyamde 
(Amenable) 

Cyuudc 
(Fm) 

Water 

L~quld 

TCLP Leacharc 

Domesuc Wamt . 
lndusaul Waslt. 

Slud~c. Solid. Sediment 

Soil 

Water 

L 

Liqud 

rCtP L u c i m ~  
m 

DomuriC Wutc. 
Murrml wurc, 

Sludge. Sold. Scdimcnt 

Soil 

I liter plastlc or glass. 
N a O H w p H > I 2  
0.6g axorb~c  acidta 

Cool. 40C. 
14 days unless sulfde 

is present. 'Then 
maxunum holding 
time u 24 houn 

Nof Applmbie 

Not Appliuble 

Not Applicable 

Not Applik 

Nor Applicable 

Not Applicable 

Not Applicable 

Not Applluble 

Not Applicable 

1 titer plasm or glass 
N a O H t o p H > 1 2  
0.6g ascorbic acid" 

Cool. l a c ,  
14 days 

Not Appliublc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliubk 

Not Applicable 

Not WiuWe 

Not Appl~uble 

Not Appliubte 

Not Applicable 

Not Appltcable 

N a  A p p l i l e  

Not Applurble 

Not Applicrblt 

Not Applicable 

Hm Applierble 

8 or or 16 oz glrrr 
ocRon I d  lid. 

Cool. 4oC. 
14 days 

Not Applicable 

Not Appliuble 

I liter HDPF" 
NaOH lo 

pH > 12 
0.68 ascorbic acid" 

Coal. 4oC 

Not Applicable 

Not ApplrtMe 

: 

Nol Appliubk 

Not ApplirrMt 

t liter HDW. 
NaOH m 
pH > 12 

0.61 ucolbic r id*  
Cool. 4oC. 

14 days 

Not Apptkable 

Not Applrclbk 

Not Applwrblt 
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Table 8.2-1 Page 132 of 246 

Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Analytical 
Panmeters 

Cyantde 
(Total) 

fluhpomt 
(IgnuPbiliy) 

R w d ~  

Matrix 

Water 

Liquid 

TC:LP Lcachau 

" 

Domesac Waste, 
Indumirl Waste. 

Sludge, Solid, Sediment 

Soil 

Water 

Muld  

TCLPtclchuc 

~ I H W  W8ste. 
Ma&d W-. 

Sludge. Solid, kdimcm 
I 

Soil 

Water 

L~qud 

TCLP Lelchlt 

Domcsia Waste. 
l -A. - i - l  .If --.A 

. 

NPDES"' 

I liter plastic or glru. 
NaOH to pH > 12. 
0.61 ascorbic acd" 

Cool. 40C. 
I4 days udclr sulfide 

is present. Then 
maximum holding 
time is 24 houn 

Not Applicable 

Not Applicable 

Not Applruble 

Not Applicable 

Not Applicable 

Not AppliuMc 

Not Appliublt 

Not Appliublt 

Not Applimble 

500 ml pbs=. 
No p m r n l l i o n  

rtquiral. 
28 days 

Not Applicable 

Nor Applicable 

Not Appl~cable 

Methods 
i 

RCRA 
(SW1146)U'* " 
I litrr plastic or 

P-9 

NaOH m pH > 12 
0 . 6 ~  uforbic rcd* 

Cwi.40C. 

14 days 

Not Applicable 

TCLP Lacfire: 14 

Analysis: 1 4 L y s  
fmm end of TCLP 

kschgnotoo 
exceed 28 days mpl 

Not Applicable 

Not Applicable 

Not Applicable 

CLP)'"" 

I liter HDPFR. 

NaOH to pH > 12 
Cool. 40C. 

12 days 

Otber 

Not Applicable 

Not AppliuMe 

Not Applicable 

Not Applicable 

Not Appimbte 

Not Applicable 

Not Applicable 

NotAppkabIt 

Not Applicable 

8 o r  16 02 plur 
uf lon- lkd lids. 

Cool. 40c. 

14 drys 

Not Applicable 

No rrcpllrrmmrr: 
2SO ml lmbcr gLu. 

Cool. 40C 

Not Applkablc 

Not Appliablc 

Not Applluble 

8 or 16 or g h s  
uflo,lincd Ids. 

Cool, 4oC. 

12 drys 

Not Applicable 

Not Applrrblc 

1 

Not Applicable 

1 lifer HDPFn 

NaOH m pH > 12 
0.68 ascorbic acidq 

Cool, 4oC 

is rrurmmct~W 

Not Appliuble 

Not AppliuMc 

NIX AppiwrWt 

Nol Appihbk 

Not Appliuble 

Not Appliuble 

Not Appl~cable 

1 

I 
Not Appllublr 

Not Applicable 

Not Applkblc 

Not Apphubk 

Not Applicable 

Not Applmblc 

Not Applicable 

Not Appliuble 
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OSOAMP64 

IT ANALYTICAL SERVICES DMSION 
PROCEDURE/DOCUMENT CHANGE 
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Table 8.2-1 Page 133 of 246 

Inorganic Sample Containers, Reservations, and Holding Times 
(continued) 

. 

Iodrdc 

Mcthyleat Blue 
Active 

Subrruwts 
(MBAS) 

(Surfrcplu) 

Llquid 

TCLP k h a u  

Damuric Waste, 
I n d u ~  Wonc. 

Sludge. Solid, Scduncnr 

Sail 

Wucr 

Liquid 

TCLP kkte 

Domesac Waste. 
InduJrml W w .  

Sludge. Solid. Sediment 

Soil 

Weer 

Litpad 

X L P  LucilaIt 

Domrrric Wute. 
ldtmlal wasc. 

Sludge. Solid. Ssdimcnt 

Soil 

HNO, or R,SO, to 
pH < 2. 
6 months 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

100 ml ptrme or 
glm. 

Cool. 4T, 
24 hours 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applmble 

2%) ml phsis or 
glut. 

Cool. 4T. 
48 hours 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliubk 

Not Applicable 

Not ApptLiMe 

Not Appliabk 

Not Appliublc 

Not Applicable 

Not ApptY.Me 

Nol Applicable 

Nor Appliubk 

NOI Apptiublc 

Not AppliuMc 

Not ApplicrMe 

Not Applicable 

Not Applicable 

Nof AppliubIe 

Not Appliubie 

Not A w i u M t  

Not Appliuble 

Not Applicable 

Not Applicable 

Not Applicrble 

Nor A p p l W e  

Not lrpoliuMe 

Not Appliubk 

Not Applicrbk 

Not Appliublc 

Not ApplitrMe 

pH 5 2wlrh 
H N 4 .  

6 meads 

Not Appliubk 

Not Appliuble 

Not A p p l a e  

Not Applicable 

100 ml H D P F .  
Cool. 4oC. 
24 hours 

Not Applicable 

Not Appliuble 

Nm ApplioMe 

Not AppliaMe 

250 d HDPP. 
cool. 40C. 
48 bun 

Not Applimbk 

Not Applicable 

Not AppliuMc 

, 

Not Appliwbk 
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Inorganic Sample Containers, Reservations, and Holding Times 
(continued) 

I 

Odor 

Oil ud Gnrrc 

Liquld 

TCLP Leachic 

Domeuic Wure. 
Indusuul w m .  

Sludge. Sold. Sediment 

Soil 

Water 

Liquid 

TCLP h c h r u  

Domcnic W e .  
Indusmol Waw. 

Sludge. Solid. Sediment 

Soil 

W a r  

Liquid 

TCLP Lmchuc 

DO- warn. 
lndurokl Waste. 

Slud~c. Sofid. Stdimtat 

Nima - I 4  days 
prcrrvcd. 48 houn 

unpnwrvcd. 
Nimtc - 48 hours. 

N h o t  + Nmict - 28 
days prrurved 

Nor Applicable 

NOI Applicable 

No1 Applicable 

Na Applicable 

200 mL glass only . 
Cool. 40C. 
24 houn 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applkbk 

I liter glus, 
Cwl, 4oC 

HCl or HW, to 
pH < 2. 
28 days 

No: Applicable 

Not Apptiubk 

Not A p p l i I c  

Not Applioblc 

Not Applicable 

Not Applicable 

Not App4iicrbk 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Applrtible 

Not Appliabk 

1 liter g k .  
Cool. 4oC 

H$04 t~ pH < 2. 
28 days 

Not Appliubk 

Not lrpplicrblc 

8 oz rmkr glu, wirb 
lid. 

Coal. 40C, 

28 days 

Nar Applrrbk 

Not Applicrbk 

Not Appl~crbk 

Not AppltuMe 

Not Appliubk 

Not AppbbIc 

Not Applrrble 

Not Applicable 

Not A w S i  

Not Applicable 

Not A p p h b k  

Not lrppliclble 

Not Appl idk  

Not Applruble 

200 mt gku  only. 
Coal. 4oC. 
24 hwn 

Nor Appliubk 

Not Applicable 
1 

Not Apphbk 

NOI Applicrbk 

1 Sir rmkr  g b .  
Caol. 40C 

H*, 
pH < 2. 
28 days 

Not AgplicrMt 

Not ApplicrMc 

Not Applwr#r 

Nac ApQliuMt 

Not ApplrrMe 

1 liter rmkr glur.  
Cool. 4oC 

HSO, lo 
pH < 2 .  
28 days 

(Hot applublc lo 

Sludge. wtd. or 
sediment I 
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Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

Analytical RCRA 
Paramaen Matrix NPDES"' (SW846)"'. CLF~I.MI Other 

Oil and Grease Soil Not Applicable 8 or amber glass with Not Applicable Not Applicable 
(conmued) uflon-lind lid, 

Cool. 40C. 
28 days 

Onho- Waur 100 ml pluuc or Not Appliubie Not Appiiuble Nor Applloble 
phosphorous glass. 

Filur on sm 
Cool 4oc. 
48 houn 

Lqud Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Luchrte Not Applicable Not Appbblc Not Applrrblc Not Appiiuble 

Domcslic Wurt. Not Appiwblt N a  Applicable Not Applicable Nor Applicable 
lndusoirl W a c ,  

Sludge. Solid. Stdimem 

So11 Not Appiiuble Not Appliublc Nat Appliubk Not Applluble 

PH Waur 100mlplrmcorglw 100mfphst1~or Method CLP. Not Applluble 
Arulyze Immdirttly. plus. Anrlyst u close to 
Tbb r u t  dadd be Anrlyre unmediurly. exarcmn u 
p a d o d i n t h c  Tbb-rbopldk possibk 

Reid priorwd h tbr 
lldd 

Lqud Not Applluble 100 mi g U .  Not Appl*rblc Not ApplluMe 
Cool. 4oC, 

Analyze immcdiaely. 
TMl tsr tshhdh 
p e r f d  k thc 

m d  

T C l P m  Not Applicable This =st is performed Not ApplluMc Not AppllclbLc 
in h e  Worro~ry 

Phcmlicr 

Domcspc Wucr. 
frdurarrl W.W. 

Sludge. Solid. Wimen 

Soil 

Water 

Not Appliublc 

Not Appitcabk 

MO m! glass, 
Cool, 4oC 

H#O, u, pH < 2. 
28 days 

Not A p p l d e  

4 os. glur or plutic. 
Coal. 4oC. 

l l r n l y z t u ~ u  
porrlbk. 

1 lilrr #lass 
mmmandcd. 

Cool. 4oC 
H,SO, to pH < 2. 

21 days 

Not Appl~cabk 

Not Appliubk 

Nor Appliuble 

Not AppLKIbk 

Not Applluble 

Nor hppliubk 
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Inorganic Sample Containers, Reservations, and Holding Times 
(continued) 

S i l k .  PlrsDc only. Not AppliuMc I Nbl Appliublc 

r-I A O ~  Cwl.  40C. 
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Inorganic Sample Containers, Reservations, and Holding Times 
(continued) 

, 

Sulfau 
rso,) 

Sulfde 

Domesw Wane. 
lndustnrl Waste, 

Sludge. Sold. Soduncnt 

Soil 

Water 

Liqud 

TCLP Lucluu 

Domsnc W m ,  
Indusllial Waste, 

Sludp. Solid. Sediment 

Soil 

Waur 

m i d  

TCLP Lacha 

DomniC W u a .  
fndusrml Wtar. 

Sludge, Solid. Sediment 

So11 

Not Applicable 

100 ml pl& or 
giprr. 

Cool, 4oC. 
28 days 

Not Applicable 

Not Apphble 

Not Applicable 

Not Applicable 

500 ml plrrac or 
glrss. 

Cwl. 4QC, 
Md2mlsiacrcnur 

phu NaOH to 
pH > 9. 
7 diys 

Not Appliubie 

Nor Appliublt 

Not Applicable 

Not Appllubk 

Not Applicable 

100 d plum or 
g b  

Cool. 40C. 
28 days 

Not Appiiabie 

Not Applicable 

100 ml plutie or 
r h  

Cool. 4oC. 
28 days 

Not applicable to 
shtdp, solid, a d  

xdimem. 

Not Appliublc 

500 ml HDPI?. 

cwi, 40C 
Md2mlziac-te 

phu NlOH to 
pH > 9. 
7 &ys 

Not Appihbk 

Hot Applicable 

Not Applicable 

Not Appiiuble 

Not Apptiublc 

Not Appiiuble 

Not Applkabk 

Not Applicable 

Nor Applicable 

Not Appllubie 

Not Applicable 

Not A p p i W  

Not Appduble 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applkble 

Fill the rumct of dtr 
solid w Y  2N zinc 

o e w t c ~  
wiraratd. 
Cool. 4eC. 

=re bmdqmx-k 

Fi drc urhc of thc 
solid with 2N riac 

~ u a l l  
moiacned. 
Cool. 4QC. 

stom headspace-free 

Na  ApplicrMe 

Not Applicable 

Not AppliuMc 

1 

Nm Appiiublt 

Nor Applicable 

Not Appliublc 

' 
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Inorganic Sample Containers, Reservations, and Holding Ties 
(continued) 

Analytical 

Sulfite bi Matrix NPDES"' 

Mahods 

RCRA 
(SW846)(U. CLP'Bd" 

Not Applluble Not Applrablc Not Applicable 

Liquid I Not Applicable Not Applicable Not Applicable Not Applicable 
I I 1 

I TCL? k i t e  I Not Applicable I Not Applicable I Not AppliuMe 1 NotAppl iaMc 

Domestic Waste, Not Applicable 
lndustnol Waste. 

Sludge. Solid. Sediment 

Not Applicable Not Appliuble Not AppliuMc 

I Soil 

Tempemure 1 l h r  phfflL: o r  ~lus, Not Appliubk Not Applicabk 
analyze immcdiucly in 

tbe held 

1 Nm Appliuble I Not Applicable I Not Applhbk 

TCLP Leachate Not Appliuble Not Applicable Not Applicable 

Domcsuc Waste. Not Applicable Not Applicable Not Applicable 
llrhrsairl Waste. 

Sludge. Solid. Sediment 

Soil Not Applicable Nor Appliuble Not Appliubk 

Toul Dissolved Water 250 ml pkPv o r  Not Applicable Not Applbble 
Soiids I&. 

Cool. 40C. 
7 days 

wid Not Appliubk Not ApplisrMt Nor lrpplicrbt 

tCLP Ltwhro Not Applicable Nat Apglhbk Not Appliuble - WUPC, Nm Applicable Nor A@ubbe Not lrpplrrMt 
muuid W w .  

Sludge. Solid. Sediment 

Soil Not ~pplicabk I NaAppliubk Not AppliuMe 

Tod KJCW Water H l O d p L n r e o r  Not hpplrrMc Noc ApplvrMe 
N i a o r r a C n M l  a h .  

Cool. 4oc 
H,SO, to pH € 2. 

28 days 

L.4Ud Not Applicable Not Applicabk Nor Applicable 

TCLP Luchr* Not Applicable Not Applicable Not Applicib1c 

- --. -. - . . . .. . A .. . . ..-- . - I . - - L L -  

. . 

Not Applicable 

Noc Applicable 

Not Applicable 

Not Applicable 

Not AoDLiEiMc 

Nor Appliuble 

Nat  Applrcrbk 

Not Appliublt 

Not AppliuMc 

Not Amhabk 

Not ApplicrMe 

Not A w l i d l e  
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Inorganic Sample Containers, Reservations, and Holding Times 
(continued) 

28 days 28 drys 

Total Ogrnic 
Halides (TOX) 

TPH 

T o d  Solds 

TCLP Luchrte 

Domcsdc Waste. 
lndusmrl Waste. 

Slud~c, Solid, Scdimcnr 

Soil 

Wnur 

L~qud 

TCLP Leachaw 

Domestic Wasat. 
lndusotil Wurc. 

Sludge. Solid, Sediment 

Soil 

W m r  

Lql~d 

TCLPhclme 

D O ~ W  waste, 
I n d u d  Wutt.  

Sludgt. Solid. Scdimcnt 

So11 

Waur 

Not ApplKlMe 

Not Applicable 

Not AppliuMc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applrrbk 

Not Applicable 

1 liter s l u .  
HW. m pH<2. 

28 days 

Not Applkabk 

Not Applicable 

 NO^ ~ p p ~ i u b l t  

Not Applicable 

250 ml p h c  o r  

Nor Applible 

Not Applicable 

Not Applbcable 

HKlmlghamber  
~flon-lined lid. 

Cool. 4oC 
H S 0 , t o p H  < 2. 

m-. 
28 days 

Not Applicable 

Not Appliubk 

Not Applicable 

Not ApplislMc 

I k t  gLw. 
H W ,  to pH < 2. 

28 days 

Not lrppriclbk 

Noc Apptrr#e 

4 0 t a o t g ~ u s  
widemaulb witb 
T t b W  lid. 

Coal, 4oC. 
28 drys 

4 or 8 o z  slur 
wi&maudlwirh 
Tefiarrlincd lid. 

Nor Appiiubk 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Appllublt 

Not Applrr#c 

No! AppliuMr 

Not Apptiubk 

Not Applicable 

Not Applible 

Not Appliubk 

t 
Not Appiluble 

Not ApplicaMe 

Not Applicable 

Not Applicable 

Not Applicabk 

Not Applicable 

Not ApplicrMc 

Not Applluble 

28 drys 

Nor Appl~cablc 

Cool. 4oC. 
28 days 

Not Applicable Not Applicable 

1 

Not Applicable 

 NO^ ~ p p w k  

Na Applicable 

Not Appiiuble 

 NO^ ~ p p ~ m b l c  

I 

250 ml glass, 
w ple=wmve 

rrqurd. 
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Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

AndyticaI RCRA 
Fanmeters Matrix NPDES"' (SW846) 12'. CLFJ).W Other 

ICAP. GFAA, Water 1 liter glau or 1 liter glass or 1 liter g l w  or Not Appliublc 
mdRnmc.44 polycmyicne polyethy lenc poiyelhyleoc. 

(excludes conmurr. waoiner. Cool, 4oC. 
mreury) HNO, to pH s 2. pH r 2 wrth HNO,. pH s 2 with 

6 months 6 m o n h  HNO,. 
IM) days 

Liqu~d Not Applmbie No preservative Not Appliublc Not Applluble 
requid. 
6 monrhs 

TCLP Lcacbu Not Appliublt 1 liter plrrric or ghss Not Appliublc Not Applicable 
Qlru only if o&s 
aretobcDCrPCdham 
cht umc boalt). 

HNO, to pH < 2. 
TCLP Lcacbq: 180 

days fmm field 
wUection m TCLP 

cxmcrion. 
Analysis: 180 days 
from exaxtion m 

rnJysu (owl elrpvd 
fime - 360drys) 

Domcsac Waste, I liter g lur  or 8 or 16 oz glus or Not Applicable Not Applicable 
lndusma~ waste. polyCmY PO~Y &Y knc 

Sludge. Solid. Sedlnwnt COMLIY~, w-r 
6 months Cool. 4oC. 

6tmnnhs 

Soil Not Applrrblc 8 o r  1 6 o z ~ o r  8or 16ozg lu ro r  Not AppLuMt 
polr*h pobcmv- 

COIIPibet. anminer. 
Cwl. 4*C, Cool. 4aC. 
6 d  111O days 

Air Not AppIiubkc Not Applrrblc Not Ap@iable Hi-V& - mm in 
humidnycoanaucd 

envinnmrnr 
no boldiql m e  - 
M-mbddipl 
rimemquhmm 

h 4 ~ ~ f y  Wirer I lilrr alas or 1 lirrr g l w  or I L i s r g h o r  Not Applrrbk 
( C V M I  ~ a l ~ e t t r Y h  p ~ l ~ # h y h  mrrhykm 

con~uyr .  coapiaer. wmaintt 
Cool. 4oC. HNO, m pH r 2. Cool. 4oC. 

HNO, to pH r 2. 13 days pi=% H N Q  to pH S 2. 
28 day r 38 days ~lus 26 l y s  

L~quld ' Not Applmble N o  prruwarive Not Applicable Not App l~ lb le  
. . 
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Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

''I National Pollutvll DkWge  Elimination System 
UL Resource Conservrglppppd R c m  Act (Test Methods for E v m S o l i d  W w  P h v s i c a l l ~ ~ ,  3rd 

edition, Firul Update I. July 1992 
"I convect Labontoy Rognm 

Holding tim# are cal- from verified time of sample nccipt 
fn High Wiry Polycthylent 
la Should be used only in Ibc p- of chlorine 
" Holding times art ulcuiatcd from due of collection 

TCLP h d h g :  28 

L 

Dowstie Wane. 
IndumUt Wutc. 

Sludge. Sold. Sediment 

Soil 

- 
Air 

8 or 16 az gkrs or 
palyefhylcne 
conoiner, 

Cool. 4oc. 
28 dayr 

8 or 16 or &ss or 
p o l ~ d y i m  
co-r. 
Cwl. l a c .  

28 days 

Not Applicable 

u ) k h ~  to TCLP 
exmctian. 

Analysis: 28 dayr 
fmm exmetion to 

mrlysis  (tool elapsed 
rime - %drys. 

8 or 16 at glur or 
palycihyjene 

conminer. 
Cool. 4oC. 

28 days 

8 or 16 oz slur or 
polyethylene 

conainr. 
Cool. 4oC. 

28 days 

Not Applicable 

1 liter g h  or 
plycchy lene 
co-r. 

Coal. l a c ,  
26 day s 

1 liter gl ru  or 
polytthylenc 

comkur. 
Cool. 4oC. 

26 days 

Not A ~ l i u b i e  

Not Appiiuble 

Nor Applicable 

Hi-Vols - smm m 
h u d i y  conuollcd 

cnviroamcnt, 
00 hoMm# time 

reqrurrnvnt 

M - IM haldhy 
rimt rrquirrmmt 
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Organic Sample Containers, Reservatives, and Holding Times 

wirhout b-. 

D m x W  
Diknzofur~ar 

L q u d  

TCLP 
Lufhrre 

Domcsnc Wasu . 
lndurrml Was@. 
Sludge. Solids. 

Sedimcnr 

Soil 

Air 

W m P  

-Id 

if msduai chloriac. 7 
days wirh pH > 2 

14 drys with pH S 2 

Not Applluble 

Nor Applicable 

Nor Applicable 

Not Applicable 

Noc Apphublt 

I lier g L u  amber wlrh 
tellom-linrd lid, 

Cool. 4oC. 
Exact. 7 days 

AnrlysL. a drys 

Not Applncabk 

Cool 4oC, Add wdmm 

chlorine. 
HCI or H,SQ or solid 
NaHSO, to pH zi 2 .  

14 days wlm 
pH s 2 

40 ml g h  VOA wlm 
tcflaa-liard lid, 

Cool 4oC. 
14 drys 

4ot8ozglruwrth 
peflon-lined lid. 

Cool. 4oC. 
TCLP-: 14 

drys. Aar ly l :  14 days 
from md of TCLP 

lachin# (m m erctcd 
28 drys rod) 

4or8ozglmwwb 
ocf lodid  lid. Cool 

40c. 
14 drys 

4 o r 8 o z ~ l u s w a b  
~~ Mid. 

Cool, 40C, 
I4 drys 

Not lrppliuMe 

1 liter gLuj amber wicb 
ltflobliacd lid. 

Caol. 4oC. 
Ex- 30 day# 

hdyrir. 45 drys fmm 
We of cdlffbon 

100 ml slur .mbcr wiU~ 
*-lid lid. 

Cool. 4oC. 
Ex- M drys 

Anrlyur 45 days fmm 
ciare of c o k h  

Not ApplvrMc 

Not Applicable 

Not Applicable 

Nor Appliuble 

Noc Apphbh 

N a  AppliuMc 

Not ApphbAe 

Not A p p l d  

Not Appliuble 

Not Applicable 

Not Applicable 

N a  Apphabk 

No! AppliuMc 

I 

Not Appliuble 

-- - 
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Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

* 

Fomuldebydc 

Herblfidcs 

Domesac Wastc, 
lndusmal Waste. 
Sludge. Solids. 

Sed~nvnt 

Sail 

Air 

Water"' 

L~quld 

TCLP Luchrte 

DomcsaC Wa5tc. 
Indurrml W u u .  
Sludge. solids. 

Sediment 

Soil 

Au 

W-P* 

Liqurd 

No[ Applicable 

Not Applicable 

Not Applurble 

Not Applicabk 

Not Applicable 

Not Applicable 

Not Applicable 

Nor Applicable 

Noc Applicable 

l l i e r g l a u r m b c r w ~  
pcfbwluwd lid. 

S o d h  thiorulfut of 
ucorbic acid if 
rradurl cbloriac 

prrum. 
Cool. 4oC. 

Exmn 7 days 
Analysis. 40 days . f e r  

eraaction 

Not Appticabk 
I 

A d y s u  45 days fmm 
drte of collection 

8 or 16 o r  glass &r 
w d t  mouth with eflon- 
lid lid. Cool lac. 
Exmu 30 days 

llnrlysis 4s drys fmm 
&oc o f  coU&on 

8 or 1 6 o z & f u c m k r  
wde m d r  wlrh ocflon- 

lined lid. Cool 4oC. 
Exma 30 days 

Analysis 45 days h m  
dm of cokrian 

Not Applicable 

Not A p p l u b l e  

Not Appticrble 

Not Applicable 

Not Applkable 

Na Appbbk  

Not AppluMe 

l l i m ~ l u r r m k r w n b  
W i n r d  lid. 

Sodkm duarulfm if 
rrrdurl &rim prwcm, 

Cod. 4oC. 
Extna. 7 days 

Aarlyrir. 4Odays &r 
cummhnl 

Not Applwrbk 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

No1 Applicable 

Not Applicable 

Nor Applicable 

Not AppIrrMc 

Not Appliublt 

No1 Applicable 

NM Appliuble 

Not Apptluble 

Not Applbble 

Not Appl'iublc 

Not Appliuble 
- 

Not App&isable 

Not Apptiuble 

Not Applicable 

Net ApplierMe 

Store at 40C. 
A n d y  J. M days 

1 litrr glur 
Cool. 4oC. 

Ermct. 14 drys. 
Anrlysis. 28 days 

I 

Not Appl~lb lc n 
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Table 8.2-2 
Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

Nivoaromncs 

Domcrdc Wuct, 
Industnol wasre. 
Sludge. Solids, 

Scdimcnr 

Soil 

Air 

Wa~cr"' 

w 

T a p  kachaw 

Domesic Wup. 
lndurmrl Wtsre. 
Sl~dsc. Solids. 

Scd~mcnt 

Not Appllublc 

Not Appl imbl~ 

Not Applicable 

Not Applicable 

NM Applicable 

Noc Appliublc 

Exmct, 7 days from end 
of TCLP luchmg (not to 

e x d  21 days total). 
Analysis. 40 days after 

e x m c b n  

4 o r 8 a z ~ k s s  
w i d m r b  WY atflon- 

luwd lid. 
cool. doc. 

Exmcs 14 days. 
Andys~s. 40 days a h r  

exmr ion 

4 or 8 oz ~lur 
widmwr~rh with teflon- 

lined lid. 
Cool, 4oC. 

Eunct, 14 days 
Anrlysis. 40 days after 

exmaion 

Not Appliuble 

1 0 0 m l ~ ~ w Y  rcflon- 
lind Up. 
Coal. 4oC 

Not A p p l d k  

Not A p p h b k  

4 o r 8 o z : l u r r m k t  

Not Applicabk 

Not Applicable 

Not ApplrrMe 

Not Appliublc 

Not A p ~ ~  

Not Applkabk 

No1 Applicable 
wdcmornh with ~ f l 0 n -  

lW lid 

Rwm rcmpenmm or 
cooler 

Not Appiicablc 

Not Applicable 

Not AppliclMc 

1 liter ~ l u s  amber 
with ccflobliaed Id, 

Cool. S T .  

Exmu. 7 days 
Amlysis, 40 days 

100 ml #h r m k r  
wi& Ittlon-lid Lid. 

Cool. 4T. 

Exum. 14 days 
An)yl*.40drys 

MbCr widc maudr 

I 

i 

' 

Not ApplicrMe 
I 

8 or 16 oz glass 

W l h  otbblmd lid, 
Coal. 4.C. 

Exmct. 14 days 
Arutysls. 40 days - 
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Table 8.2-2 
Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

wdtmwlh with oflon- 

Non-Mcrlunc 
Organic 

Compounds 
(NMoC) 

PAH 

Air 

Wacf"' 

L ~ q u d  

TCLP L ~ P C ~ P I C  

Domcsuc Waste, 
Indusmd Watt .  
Slud8c. Solids. 

Salimcnt 

Soil 

A I ~  

Water'" 

Lqud 

Not  Applicable 

Not Applicable 

Not Applicable 

Not  Applicable 

Not Applicable 

Not Appliublc 

No1 Applicable 

I liter glass amber wnh 
rcflon-lid lid. Adjust 
pH m 5-9 if a m t i o n  
not to k do= wrrhm 

72 houm of rrmplu~. 
A M s o d i u m ~  

ifltrrdurlchlorinc 
prrscm- 

Cool. 4oC. 

Exma, 7 day1 
ArYlysis. 40 drys afar 

exmction 

Not AppliuMt 

Not Applicable 

Not ApplrrMe 

Not Applkbk  

Not AppliuMc 

Not Applkablc 

Not A p p h b l c  

Not Appliublc 

1 l k r  tLur rmkr WIUI 
oetkn-lmd lid. 

If reridurl ~Morint  
prcrent, dd radnun 

lhiam. 

Cool, 4oC. 

EXEnc!, 7 days 
Analysis. 40 drys r fPr  

e x u u m n  

100mlJlrrrmkrwith 
a c f h - i l d  lid. 

Nopnvn l l ivc r rqu l sd .  

Exmu. t4days 
AIYIysis. 40 dlys h r  

exmelion 

Not Applxable 

Not Applicable 

Not Applicable 

Not Applicable 

Nor Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Exmct. 14 days 
Anrlysir. 40 days 

Not Appliuble 

Nm Mhcable  

Noc Appkabk 

Not Appliubk 

Not Applicable 

Not Applmblc 

Sunmv Cmnimr. 
No presewarian or 

hoMm# tirac 
requid 

Nor Applicable 

NOI Applur#c NOI Applicabk 
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Table 8.2-2 
Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

- 

Donvuic Waste. 
huhsud Waste. 
Sludge. Solds. 

Sediment 

Soil 

Air 

Not Appiiubie 

Not Applicable 

Not Appliublc 

4 or 8 oz g h s  
widemouth with ttflon- 

lined lid. 
Cool. 40C, 

Emact. 14 days 
A ~ I y s u .  40 days rfGcr 

exarction 

4 or 8 02 glru 
w d e m  w i h  don- 

luwd lid, 
Cool. 4oC. 

Exart. 14 days 
Anrlytir, 40 days ifpr 

umaiun 

Not Applicable 

Not Applicable 

Not AppliuMc 

Not Applicable 

TCLP L u c b g :  14 
days fmm h i d  

collecaoa to TCLP 
cxmcwn. 

Exrnct 7 days from 
the end of TCLP 
leduDg(nota, 
c x d  14 days 

ma).  
A d y U r ,  40 dry% 

. 

after e x m n  

Not Applicable 

Not Appliblc 

~ 

PUFIXM-2. 
Cool. 4%. 

E x m c ~  withur 7 drys 
of urlltcrioo. 

Aarlyrc within 40 
days from trmccon 
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Table 8.2-2 
Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

pH UY 5-9 if exmtion Ifrrddurlchloriac 
not a, be done w a i n  prrutu,rddsodium 

L 

Liqu~d 

TCLPLeAwe 

72 hwn of snmplrag. 
Add sodium thiosulfue 

~f residual chlonnc 
present ud aldm a 
king detemuncd. 

Cool. 4oC. 

E x m t .  7 days 
Analysis. 40 days rfvr 

txtncrion 

Nor Applicable 

Not Appiicrblc 

Cool. 4oC. 

Extnct. 7 drys 
Wyrir. 40 days lflcr 

cxlnmiun 

100 ml g l r u  with tctlon- 
lined tid. 

No prumltivc requud 

Exma. 14 days 
Aarlysis. 40 days tfPr 

cxmcrian 

4 o t U  orwdcmou& 
glru WY efldind 

lid. 

Cool. doc, 

TCLP Luchmg: 14 days 
ham hcld calkclion oo 

TCLP cxmcriDn. 
Exmn7&yrfnnnthc 
c d  of TCLP Irukm. 
(Im m exceed 21 &ys 

md). 
~nrlyur. 40 days rfar 

cxmcejon 

of sample e i p r  
Adysis. 40 days 

after exmction 

Not Apptluble 

Nor Appliubk 

Exu8ct. 14 days, 

- 
1 lipr g h  amber 

~ k h  lttlowlrnsd lib. 
Cool. 4oC. 

Exmn. 30 drys 
Adyrif. 45 days 

h.om d.pc of 
coU#oan - 

Z X 4 0 r n l g h  
l m k r  wirh rtflon- 

lined lid. Cool. 4% 
Exma 7 drys 

Aarlyzt 14 days 
fmm diPC of 
colkcmn 

100 ml plus amber 

I 

WY teflon-lincd lid. 

Cool. 40C. 

Exmrt. M days 
Anrlysis. 45 dmys 

fnnn d.bc of 
colkcmn 

1 limr@Lurrmbtr 
wllh W i n d  lid, 

Cool. 4oC. 
Exmix M&ys 
Asrlysir. 4s drys 

horn droc of 
collection 

n 
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Table 8.2-2 
Organic SampIe Containers, Preservatives, and Holdiag Times 

(continued) 

Indusaid Wasu, wdemoud! wirh uflon- 
w t B  ~f lod incd  lid, 

Petroleum 
Hydrocarbons 

Soil 

Air 

Water"' 

Liqud 

T C L P U  

Domllic W w .  
k m  wmc. 
Sludge. Solids. 

Scdimm~ 

No1 Applicable 

Not Applicrble 

t liter g l w  l m k r  W I ~  

uflon-lined Id. 
pHto s 2 ~ 1 t h  

H1SOI. 
Cool. 4oC. 

28 days (oil & gmse 
hold* time). 

Not Applvrblc 

Nof Applrrblc 

Nor Appivrbk 

Analysis. 40 days after 
truacdon 

4 or 8 oz glass 
wldemoutb w ~ t h  ttflon- 

luvd lid. 
Coal. 4*C. 

Exaxt. 14 days 
M y s u .  40 drys afur 

exmtwn 

Not Applicable 

Not Applicable 

Not Applicrbk 

Nor A p p l i  

Not A@mbk 

4 or 8 oz g h  
wdemwlm with 
uflon-liacd lid. 

protect from light. 
cool. 4 0 ~ .  

Exmh 10 days of 
=.Wk -w 

Aarlyrir. 40 days 
afer exarcrian 

Nat Applicable 

Not Applicable 

NOI A p p l W  

Not Appkabk 

Not ApptriMc 

Arulysis. 45 days 
fmm date of 
coliecmn 

8 or  1 6 o z  glur  
omkr wde mruth 

wrrh retbn-lmcd Lid. 
Cool 4oC. 

Exa8cf M day J 

Analysis. 45 drys 
fmm droc of 

collation 

P U P :  Stotc u doc. 

Exmct. I4Qys 
Alulysis. 40 drys 

after cx~rcrion 

DRW: 1 liter ghss 
wlrh W n - l i d  Id. 

pHto s Zwah 
Had. 

Cool. doc,  
Eurrct 7 drys. 

A d y r u  40 drys 

GRDLU: 10 d g L u  
VOA vial wirh 

tcfloa-lracd ~cpo. in 
criplicrac widrwt 
Mrpuc. Cool. 

49C. pH s 2 wnb 
HCI . 

14 drys 
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Table 8.2-2 
Organic Sample Containers, Reservatives, and Holding Times 

(continued) 

Analytical Methods 
Par~mett~s  Matrix 

NPDES"' RCRA (SW#6)mbm CLP 88 & 9(r4.'" 

Petroleum Sc~il Not Appltcable Nor Applicable Nor Applicable 
Hydrrrurbons 
( C O ~ C d )  

Air Not Applicable Not AppIiuble Not Applicable 

Purgeable WaterU 40 mi g l w  VOA vial 40 ml glur VOA v u l  (in Not Appliuble 
Halocarbons (in d u p ~ ~ )  with , duplicate)  wid^ rcflon- 

rcflon-lined scpm w~th llncd upp with m 
no lludspace. kdwrc. 
Cool. 4OC, Cool. 40C. 

sodium bnhfate  if HCI or H$O, or solid 
resdlul chlorine. N&SO, a, pH 5 2. 

14 days sadium rbiodhrr if 
m&d chlorint. 

I 4  drys .. 
Liqurd Not Appliublc 40 ml g l ru  VOA v d  (in Not Applrrble 

dupliap) with rcflon- 
lined tcpp. 
Cool. 4oC. 
I4days 

~ 

ELF' WQ Not Applicable 4orSotglruwrdr Not Appliubk 
eefloblined lid. 

Cool. 4oC. 
TCLPLeacharc: 14 

b y $ .  Anrlysk: I 4  days 
fnrm end of TeLP 

Icdm# (not a, exceed 
28 drys md) 

Domrrde W u p .  Not Apptrrblc 4 o r 8 o t @ a s i ~  Not Applwlbk 
hlwm8l Wutc, with lid. 
SMgc. Solids. Cool 4oC. 

Sediment 14 drys 

Soil Not Applicable 4 or 8 or tlru wnoiDer Not Applicable 
w ~ r h  etlon-lincd lid. 

Cool 40C. 
14 L y r  

Other 

DRO": 4 or 8 or 
gluc w d c m w m  

wldl ~ f lob l lacd  Id. 
Cool. 4oc. 

E*m 14 days 
Adyrrs. 40 days 

GR(rq:4 02 

w d e ~ d l  ghS$ Ja? 
wirh ocfion-liacd lid. 
with m i n e r  Wed 
as full as passlbk. 

Coal. 4oC. 
I 4  days 

Not Applicable 

Not Appiluble 

40 ml glur wirh 
rtflon-liaed r p m .  

Cool 4oC. 
TCLP Lading: 14 

hnrlylir: 14days 
from tad of TCLP 
lrllfkin.(m a, 

rrc4ed 2.3 drys t d )  

Not Applicable 

L 
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Table 8.2-2 
Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

100 ml glass with aflon 

fmm fitld cokaon m 
tCLP exmuron. 

Eumct 7 days from 
TCLP umcriDn to 

prepanrive exmetion. 
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Table 8.2-2 
Organic Sample Containers, Preservatives, and Holding Times 

(continued) 

hquid 

TCLP LucLte 

days wnh pH r 2. 
Analyze within 14 days 

of collection with 
p~ r z 

Not Applicable 

Not Applicable 

Domestic Waste. 
Induraul Waste, 
Sludge. Solids. 

Sediment 

Soil 

NaHSO. a, pH 5 2. 
Sodium thiosulfatc if 

nsimul eblorkw. 
~ a r l y t c  within 14 days 

of coll#wn with 
PH r 2 

40 ml ~Lur  wid^ rflm 
l i d  sqm. 

None tequired. 14 days 

40 ml glass wih Won- 
l i d  ua. 

Coal m 5 doc, 
TCrS w: 14 d8ys 
hrnn W coUccoan to 

TCLP umction. 
Amlydr: I4 drys fnnn 
prrpvldve exuaction oo 
demmziuuive rarlylis. 
(Wlrpsbdrimt-28 

WS) 

Not Appiiublt 

Nac Applicable 

10 drys from nmple 
m l p c  

Hot Applicable 

Not AppLubk 

4 or 8 or glur with 
pchn-W -. 

Cool. 4sC, 
Amtyze ridria 14 days 

4 o r 8 o t g h ~ s w a  
ocflo- repo. 

Cool. 4oC. 
W y z e  wiBin 14 days 

40 ml ~ l u s  witb 
aflon-lkd septa. 

Cool. 4*C. 
7 drys 

Not Applicable 

Not A m b l e  

! 

Appliubk only a, 
gdnnrnl 4 or 8 oz 

Jurwlrbceftodinsd 
rpCr. 

cool. 4sC. 
lo drys fnnn sraPple 

Wlp 

4or8or l lvrwid1 
-wa. 

Cwl. 40C. 
10 drys from rrmpk 

-ip 

Not Applmble 

Nor Appliublc 
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Table 8.2-2 
Organic skPie Containers, Preservatives, and Holding T i e s  

(continued) 

"' National Pollutant Discharge Elimination System 
"' Resource Conservarion and Rccovcrv Act [Test Methods for Evaluatinn Solid Waste. PbvsicalICbemical Methods, 3rd 

edition, Final Update I, July 1992 
Holding times arc calculated from the date of collection 

"' Convact Laboratory Program 
'" Holding tirues arc caictllatcd from verified time of sample receipt 
'@ Gasoline Range Organics 

. Diesel Range Organics 
(a' Polyurethane foam 
*' Industrial Hygiene 
(In Volatile Organic Sampling Train 
"lJ When a matrix spike (MS) analysis is required for a water sample, it should be sampled in duplicate (two scpvatc 

sample cotuainers). When a matrix spilre/matrix spike duplicate (MSIMSD) anaiysis is rcquiral for a water sample, ir 
should be sampled in triplicate (three separate sample conlainm). 
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TABLE 8.2-3 
Radiological Sampk Containers, Preservatives, and Holding Times 

Minimum Volrpac 
Recommended 

, 

Amenc~um-24 1 

Carbon-I4 

Calcium-45 

Curium-242 

Gamma Ermmn 

Acfiaidu. as applicable, 
c&. Cs-137. K40. Mn-54. 

uxi orkr fiuionlrttivlrion - 
Iron-SS 

Lad-210 

Nep(unntm-237 

Soil 

Waur 

Soil 

Water 

Soil 

Waar 

Waar 

Soil 

Waor 

' 

Soil 

W a r  

W a r  

Soil 

Wutr  

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P, G 

P. G 

P. G 

P. G 

P. G 

P. G 

No* 

Field acidified to 
pH c 2wItb 

H N 4  I 

None 

Fkldadjusmito 
p~ > 9wia 

NaOH1 

Noac 

F i  rldificd to 
pH < 2 with 

H N 4  

Field acdlfiCd (O 

pH < 2 wtB 
HNQ 

None 

Field mdikd a, 
pH < 2 wilb 

HN4 

Naac 

Field acidified to 
pH < 2wM1 

H N 4  

Field a c i d i i  a, 
pH < 2wirh 

H N 4  

None 

F i d d a a r  
pH < z w a  

HNO, 

N o n  

160 drys afDr 
collection 

180daysafer 
coUecrion 

180 days rfrer 
cokrion 

180 days after 
coUcction 

I 8 0  days &r 
co-n 

180 days afer 
collcuion 

180 drys rfttr 
colleenon 

180dayrlfoet 

WLm 

1m mks 

SO' gmr 

100 mls 

so' gm 
100 mls 

1Oal' mls 

L 

wgmr 

1W d s  

I 

6S01 gms 

- 

SQmh 

U)[l mls 

so'- 

lood mlr 

I 
50' 11111 1 
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TABLE 8.2-3 
Radiological Sample Containers, Preservatives, and Holding Times 

(Continued) 

Minimum Volume 

L 

Plumniurn-238.2391240 

Radium-226 

Rad~um-228 

Smnuum-89 -90 
?nd 

foul  Smntium 

Tcchntcium-99 

ll~anum-227.228.230.232 

Toul Uranium 

Trithrm 

Water 

Sail 

Wamr 

Soit 

Water 

Soil 

Water 

Soil 

Water 

Soil 

Wuer 

Soil 

Water 

Soil 

Watcr 

Sod 

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P. G 

P, G 

P. G 

P, G 

P. G 

P. G 

P. G 

P. Gb 

P, G' 

Field acidified m 
pH < 2 wirh 

H N 4  

Nom 

Field acdifii to 
pH c 2 w i t b  

H N 4  

None 

Field acidif& m 
pH < 2 with 

H N 4  

Nanc 

Field acidified to 
pH < 2 wirh 

HN4 

None 

Field rcldificd oo 
pH < 2 w i l  

H N 4  

No= 

Field acidified m 
pn < 2 w a  

H N 4  

Nonc 

Field acdificd to 
p H < Z w i r h  

w4 

Non 

None 

None 

180 drys after 
coUectlon 

180 days aftcr 
coUccoon 

180 days after 
couecdon 

180 days after 
colleaon 

180 days afitr 
collechon 

180 dry r rfier 
coU~r ion 

180 days after 
c~lkcwrn 

180 drys Ifoer 
colkaon 

1 0 '  m l s  

50' g= 

IOO[Y mls 

5U' gnu 

lw mls 

9 8m 

lOOOJ rnls 

50' g m s  

1M) mls 

m m  
100[Y mls 

5@ gm 

50 mls 

WIlrnr 

100 mls 
b I 

KKi gmr 
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TABLE 8.2-3 
Radiological Saniple Containers, Preservatives, and Holding Times 

(Continued) 

Minimum Volume 

Unniurn-238 

Plastic (polyabylcnc). Glass 
Assumes thu quality conml samples have been assigned in the field. If duplicates, mntrix spikes and/or matrix spike 
duplicates arc to be assigned by the laboratory additional multiple sample voiumes arc required. 
Volumw listcd arc for standard aliquot size. Detection limit r e q u ~ u  may neceuit~te larger volumts. 
Assums that Carbon is in the form of C03-. ' May be aliquotd or sequcnually dcmmmed from the same volume. 
May be aliquoted or seqmtially dctcrmincd from the same volume. 
Tritium is very volatile. Sampfc containers must by air tight to eliminate tritium loss. 

' Dry weight. 
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TABLE 8.4-1 
Summary of Inorganic Method Calibrations 

i 

A1kdmry 

Amrnonla 

,4~mom 
(TKN) 

BOD 

Endme 

other 

hna l  

Connnumng 

Ending 

Other 

ln~tul 

Conunulng 

Ending 

Other 

hnal 

Comimin# 

~ U Y  

Other 

I n i d  

C o n m r n g  

Ending 

Olhcr 

Not Applicable 

Not Appl~cabic 

2 polnt calibnrion of pH 
meter 

( * 0.05 pH units of auc 
value) 

Not Appllcabk 

Not Applrable - 

Not Applicabk 

7 Icvcls plus blank. 

'r"" 2 0.995 

1 level evcly 10 runplcs 

15% of me vdue 

1 level 

* f 5% of  m e  vdue 

No1 Applwble 

7 kvcvrls plus bMr . .(*I r r 0.995 

1 level every 10 samples 

* IS% of me vlluc 

1 level 

f 15% of m e  value 

Not Applicable 

Winkler cllibnrion 

Not Applicable 

Nor Applicable - 

Nor Appiiuble 

Not Appliubk 

Nor Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not A p p l i l c  

Not Applicable 

Not Applicable 

Not Appli i le  

Not Applicable 

N m  App1iubk 

Not Applicable 

Not ApplluMe 

N a  Applicable 

Not Applicrbtc 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Applluble 

Not Appiiuble 

Not Applicablt 

No1 App l i i l e  

Not App1kbk 

Not Appliublr 

Not Applihblc 

Not A p p l i  

Not AppliuMc 

Nor Applicable 

Not Applicabk 

Nor Applicable 

2 point crlibnlian of 
pH mcttr 

( f 0.05 pH units of 
me value) 

Not  Appliuble 

Not -Appk&Lt 

Not Appliubk 

Not Applicable 

Not Applicable 

Not Applluble 

N a  Appliuble 

Not ApplimuG 

Net Applicable 

Not AppliuMc 

N a  Apphbk  

Not Appiiuble 

Not ~~ 

Hot Appliublc 

Not AppliuMe 

W i r  ulibnrioa 

Not Applublr 

Not Appliublc 

Not Applicable 

Not Applicable 

Not Apphuable . 
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Table 8.41 
Swnmary of Inorganic Method Calibrations 

(continued) 

Bmmdc 
(fC) 

Canon 

crprw 
Chemrrl 
O * Y ~ W  
Dcmrad 
(COD) 

Chloride 
IIC) 

Ending 

Other 

llutlrl 

Connnulng 

Ending 

Other 

I I 

f I5 Z of m e  value 

1 level 

f 15% of me value 

Not Applicable 

3 Icveks plus blank 

'I*"' 2 0.995 

Single poinr daily a d  afar 
every 20 simples 

10% af m e  value 

1 level 

* 10% of m e  value 

Not Applicable 

kc ICAP Czlrbmmn Pmccdures. chrs is an sxmcoon metbod. 

every 20 suapks 

* 10% of true value 

Nor Applicable 

Not Applicable 

Not Appliubk 

Nor Applicable 

Not Appilsrblc 

Not Applicable 

IairLl 

Columiug 

Ending 

O a r  

I~IMI 

Connnumg 

I 

Not Applicable 

Not Applicable 

Not A p p b b k  

Not Applicable 

Not Applicabk 

Not Applicable 

3 levels plus b M ;  

1 poim every LO sampler 

f 15% ofrmevllue 

1 point 

k IS% of aue vduc 

Not Applicable 

3 levels plus Mmk 

-r'f" 2 0.99s 

Single point dlily ud after 

f 15% of !rue vdue 

1 point every 10 
samples 

f 15% of aw vrhre 

Not Applicable 

Nor Applicable 

Not Appllcabte 

No1 Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliubie 

Noc AppliuMc 

Noc Appliuble 

Not Applicable 

N a  Appliuble 

Not Applicable 

Not Appliublc 

Not Appliublc 

Not Appliubk 

Not Applrrblc 

Not Appliublc 

Nor Appliuble 

Not Appliuble 

Not AppluMc 

Nor Applrrbk 

Not Appl~cable 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

Chlonde 
(LACHAT) 

Chlomc, 
Rcsldual 

Chmmmm 
~Hcuvden t )  

Cr** 

Color 

conducavrty 

Irunal 

Connnumg 

M m g  

Other 

fmml 

Connnulng 

Ending 

Other 

I n r d  

Connnuuyl 

Mtn0 

8 levcts plus blank 

'r"'" a 0 995 

1 polnt every 10 sunplcs 

* 1s k of mJc value 

I level 

i 15% of auc  vduc 

Not Applrcrble 

Sundardue o w l  

4 smdard) plus blank 

'r'14' 2 0 995 

1 point evcly 10 rrmpks 

f I5 I of m e  vdue 

l polnt 

* 1s X of m e  vrluc 

3 levtls plus blank 

'r"" 2 0.995 

1 sandad every 15 
m p l c s  

* 15% of auc value 

1 Icvrl 

f 15% of m e  value 

Not Applruble 

Not Applrubk 

Not Apphuble 

Not Applrubic 

Nor Applluble 

Stradud coaceomoon 
ruyw from 0.5 to 5 

mg/L CrPJI) 

1 urdepcndtnrly- 
~rrpvcd chck 

JPadud evcy I5 
samples 

Nor Appirrble 

Orhtr 

harl 

Contrmruy 

Edrng 

Other 

lrutul 

Conturumg 

Not Appllublc 

Not Applrublc 

Nol Appirrbk 

Not Applmble 

Not Applrrbk 

Not A p p l ~ ~ b l c  

Not Appl~fPblc 

No! Appl~cablc 

3 maduds pIus blurt 

1 parat every 10 umpl~  

l polnt 

Not Appllubk 

Sund.rduc meter wta 
0 01 M KC1 

, 1 pomt every 10 samples 

Not Applrcable 

Not Appllublc 

Not Appllublc 

Not AppilEPble 

Not Appl~able 

Not Appllflble 

Nor Applsable 

Not A p p l d l e  

Not Applluble 

Not Applrrble 

Not Applluble 

Nor ApplruMe 

Not Applrubk 

Not Applrublc 

Not Appllubk 

Not Applrublc 

Not Applrcrble 

Not A p p h M e  
I 

Nor Applmblc 

Not Applicable 

Not Appl~cable 

Not Applrrblr 

Not Applluble 

Not Appllublc 

Not Appllublc 

Nor Appllublc 

Not Appluablc 

7 sapdrrds plus b W  

'r""' a 0.995 

1 pouu cvcy 10 
rrmp1es 

* 15% of mrc value 

I P O ~  

f IS% of m e  value 
I 

I 

Not Applrrble 

Not Applmble 

Nor Applmble 

Not Applrable 
I 

Not Applrcable 

Y 01 ~ p p l ~ c a b l e  
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

Cyanide 
(Amenable) 

Cyuudt 
(Free) 

Cylade 
(Total) 

Not Applicable 

Not Applluble 

Not Appliubk 

Not Applicable 

Not AppEcable 

Not Appllublc 

I 

- ! 

8 lcvels plus blank 

'r''*' r 0.995 

1 b e t  every 10 
v m p k s  

* t S I 0 f a u c n l u t  

1 levcl 

f 15 % of m e  value 

Not Applicable 

8 ltvcls plus blank 

'r'''' 2 0.995 

1 level every 10 
Irmple 

f IS % of aue value 

hual 

Conunulng 

Ending 

Otber 

Irunal 

Conmumg 

mlly 

Olher . 

lnicLl 

r 

Connauuy 

Endin f i  

Other 

f I S % o f t ~ e v d u c  

3 levels plus blank 

'I.'*' 2 0.995 

I level evcy 10 samples 

i 15% of aue value 

1 level 

f IS % of m e  v.hrc 

Not Applicable 

Not Applicable 

Not Applicable 

Not A p p W e  

Not Applicable 

6 lev& plus blank 

"r"'" 2 0.995 

1 md-level every 10 rrmplcs 

* 1 5 % o f ! N e v ~  

I lcvcl 

* 15ZofUlJevrtuc 

Not Applicable 

Not Apphble 

Nor AppIiuMe 

nhkm of 8 levels 
p h u m  

. .t*l r a 0 . w  

1 level mry 10 
llmpltl 

~ 1 S U o f u w r r t u c  

l k w l  

f 1 5 S o f a u e v *  

Not ApgL*ibk 

6 levels plus blank 

'r'"' r 0.995 

1 md-level every 10 
m l c s  

* IS % of auc vrlut 

1 ltvcl 

f 15 % ofmevalue 

Not Appliublt 

Not Appliublc 

Not hpplrrble 

Not ApplrrMc 

Not AppliuMe 

6 lev& plru blank 

'r"" 2 0 . M  

1kvei.raylO - 
f I S S o f m ~ c v r h w  

1 l m l  

* 1 5 b o f r m e v l l u t  

Not Appliflbk 

1 kvel 

f l S % o f r m c v ~  

Not Appliubk 

8 kvcls plus blank 

'rod* 2 0.995 

1 md-kvd every 10 
lrmpkr 

f 1 5 S o f m ~ r J u c  

1 lcvcl 

f 15%ofouevaIuc 

Not Appliubk 
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TABLE 8-41 

Summary of Inorganic Method Calibrations 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

1 

Ruonde  
(1C) 

Fluoride 
(Ion-Specific 

Elccuode) 

Hardncsr 

lad& 
Ifirnnan) 

Endmg 

Other 

Initlrl 

Conunumg 

End~ng 

Other 

I n ~ t d  

Condnutng 

Ending 

Otbcr 

Initial 

Conriming .- 
Ending 

Not Applleable 

Not Appl~cable 

3 levels plus blank 

*I., r h 0.995 

I level every 20 ssmplts 

* 10% of m e  value 

1 level 

* 10% of m e  value 

Not Applicable 

5-8 levels plus blank 

'r""' z 0.995 

I nud-level evey 10 samples 

2 15% of true value 

1 level 

* 15% of me value 

Not Applicable 

Smndudize tlwant 

Not Applicable 

Not Applluble 

Not Applicable 

Not Appliuble 

Not Appiicable 

No1 Applicable 

No1 Applmble 

No1 Appliuble 

Not Applicable 

Not Appiiable 

Not Appliuble 

Not Applicable 

Not hppl lubk 

Not Applicable 

Not Appliuble 

Chher 

Inidrl 

Conmumg 

m l n g  

Othtr 

Not Applicabk 

Not Appt iuk  

Not AppSiuMr 

No1 Appliubk 

Not Applicable 

Nor Applmblt 

2 polnu plus blank 

f 0.5 N 

Not Applmble 

Nor ~pp l~cab lc  

Not Applicable 

No! Applicable 

Not Appliublc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Appliibk 
' 

Not AppliuMe 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Appi~cablc 

Not Applicable 

Not Applruble 

Not Applicable 

No1 Appluble 

Not Appllublc 

Not Applhble 

Not Applicable 

Hudnru by 
calcuhmn u s q  E P  

rtsults 

Nm Appliublc 

Not Appfiubk 

Not Applicable 

2 paints plus blank 

0.5 N 

Not Applhb1t 

Not  Appliuble 

Nor Appliuble 

Nor Applicable 

Not Applicable 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

Niaogcn. 
Nitnu- 
Nifntt 

OIficr Nor AppliuMe Not Appliublc NIX ApplkaMt Not Applicable 

Odor In id  No c a h b m o n  Not Applicable Not Appliubk Not Applicable 

Co!luauhg Na Appliabk Not Applrcr#t Not Appllerbic 

mini: Not Applvrbk Not Appliubk 

Otbtr Not Applrrblc Not Applicrblr Not Applicable 

Oil a d  lakid This is  r umvnaeaic tbuisrgnvimnric  Not App4hbk 
Grr*w dccrrmiPllibn. Cdibrue llemmumtion. 't* L 0.995 

brtrncc k f o f t  use. C d i b w  k.rlrrc 
" 

Cormau@ before use. Not Appliablc 1- * 15% o f n w  vrluc 

E d l a l  Not Appliubb lP- 

f 15ZOfrmcvdlle 
L 

Olhcr Not Applwrblc Noa Apphbk  

PH him1 2-3 pornt ulibntion Zpbmtulrbruwrn 2 poirn ulibruion Not Appllublt 
(k 0.05pH &of rmc {&O.OSpHururrof ( f O . 0 S p H u m o f  

v d u )  auc value) true vlluc) 

11 Cancinumm . Not Awlicablc Not Appliabk ~~*Wicabk I Not A p p l i ~ b k  - .- 1 

Ending 

Other 

Ininrl 

Conanulng 

Ending 

Nm Applicable 

Not Applicable 

8 levels plus blank 

"rWL* 2 0.995 

Not Applicable 

Not Applluble 

N i m :  6 levels plus 
blurlr 

'r""' r 0.995 

Not Applicable 

Not Applicable 

Not AppiiuWe 

1 level every 10 sunpies 

* 15% of m e  value 

1 level 

i 15% of aue value 

* 15% of m e  vdue 

1 kvcl 

5 1510frmcvrhK 

Not Applicable 

Not Applicrbk I 
I 

Not Applicable 

Not Appliuble 

1 kvel every 10 
v m p k s  

15% of aw value 

I level 

f 15% of m e  value 

Not Applluble 

Not Appkrrbk 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

3 levels plus blrnL 

I Iml m r y  10 nmpla 

f t S Z 0 f ~ v r l u c  

1- 3 kvek plus blank Not Appaiable Not ApplicrMe Not Alrplicabk I 
l- 

pbo-) 
by lC 

Contiming 

'r* 2 0.995 

Sin& poiat drily ud iflcr 
c*cryPPmpleJ 

& tOSofrrutvrtue 

Not Apphbk  Not Applicable Not Applicable 

- 
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Table 8.41 
Summary of Inorganic Method Calibrations 

(continued) 
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1 

Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

Mctbods 

ADPlysIs Calibration NPDES"' R c R ~ ( S w 8 4 6 ) ~  CLP (88 & 90)'" OTHER 

pH Orher Third po~nt check Third pomt check Third point check Not Applicable 
(conanued) 

Phenolics hapl 3 levels plus blank 3 levels plus blmk Not Applicable Not Appltsable 
(Auromtcd) 

'r'"' r 0.995 'r'I4l r 0.995 

Conrmurng 1 level every 10 samples 1 level every 10 Nor Applicable Not Appllclblc 
vmplcs * 15% of m e  value 

& 15 % of true value 

Ending I level 1 level Not Applicable Not Appluabk 

f 15% of aue value * 15% of m e  value 

Other Not Applicable Not Applicable Not Applicable Not Applicable 

Phenolics Initial 5 levels plus blank 5 levels plus blank 
(Manual) 

'r"" r 0.995 'r'" t 0.995 

Conunuing I level every I 0  samples I level every 10 
samples 

k 15% of m e  value * 15% of me value 

Ending I level I level 

5 15% o f m e  vllue f 15% of  m e  value 

Other Nor Applicable Not Appllerble 

Phospboms  MI 7 levels plus blank Nor ApplvlMc Not ~ i m b l e  Not Appllcnblc 
(Tool and 

Onho- 'r"" 2 0.995 
phosphrtc) 
tucmn C o h i r y  I level every 10 samples Not A p p l b b k  Not ~pp lkab le  Not ~ p p l l u b l e  

f 15% of m e  value 

Phosphoms 
(Orrho- 

P M v ~ )  
by JC 

Edmg 

Other 

had 

Conunuq 

1 Icvcl 

f 15% of m e  value 

Nor Applicable 

3 levels plus blrnk 

'r'"' 2 0.995 

Single point duty and aher 
every 20 samples 

+ 10% of m e  value 

N o t  Applicable 

Not Appwble 

Not AppliuMc 

Not Applicable 

Not Applicrblc 

Not AppliuMc 

Not AppliclMc 

Not Appliuble 

Not Applicable 

N o t  AppliuMe 

N o t  A p p l d e  

No! Applluble 
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* 10% of mt value 

Parncuhtel 
Air 

Silica 

. - . . - - -. 

Sulhtt 
{IC) 

Sulfirc 
(LACHAT) 

hnal 

Continurng 

Endmg: 

Other 

lnrtial 

Conrirming 

Ending 

met 
.- . . 

lnitirl 

Co- 

Ending 

OdKr 

Initial 

No1 Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

6 standards plus blank 

"r""' r 0.995 

1 level 

f 15 % of m e  value 

I level 

f 15% of aue value 

Not Applruble 

3 levels plus blrnlr 

'rw x 0.M 

1 level e v t y  20 vmples 

f 10% of m e  value 

1 level 

f 10% of aut vdue 

Nol Applicable 

7 levels plus btank 

.f4D r 20.995 

Nor Applnble I I Single pomt drily and afPr 

I 
Not A p p l d e  

every 10 vmples I .  . 

Not Applicable 

No1 Applicable 

Hot Applicable 

Not Applicable 

Not Applicable 

Not Applluble 

Not AppliuMe 

I r u d  brlrast check 
with CtuZ S wrgha 

Check brlraee wnb 
C t U  S weifihm every ' 

IS fiten 

Not Applicable 

Not AppliuMe 

Not Applicable 

Not Applrrble 

Not Applicable 

Not Applicable 

3 levcis phu b W  

'r"") L 0.995 

1 level every 15 

wmpl= 

* 15% of me value 

I k v d  

* IS% of auc v r l w  

Not ApplrrMe 

Nor AppliuMe 

7 srud.rb plus b W  

"r"" 2 0.992 

1 level 

i 15%of t t u t v r l w  

I level 

f IS% of m e  vrhre 

Nor Applicable 

Nac Appl iubk 

Not App1L.blt 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Applicable 

Nat Applicable 

Noc Applicable 

Not AppiluMt 

I 

Not A p p l d l e  

Not AppliuMc 

Noc ApplvrMt 

No1 Applicable Nor Appliublc Not Applicable 
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Table 8.4-1 
SI-y of Inorganic Method Calibrations 

(continued) 

* 

SulfPtc 
(Turbidi- 
memc) 

Sulfide 
(Timaon) 

, 
SulMc 

Sul fia 

Inrml 

Conarmmg 

End- 

Other 

hrul 

Conrirm~ng 

m 

Otbcr 

lnidrl 

C m  

w 

Omer 

Initial 

Contiming 

mine 
Orher 

6 levels plus blank 

'r""' r 0.995 

1 porn 

* 15% of m e  value 

1 piat 

i 15% of m e  v d w  

Not Applmblc 

2 levels plus blank 

* 0 .5  N 

I point every 10 wmpics 

i 15% of m e  value 

1 level 

* 15% of a u t v d u e  

Not A ~ ~ k  

5 lev& 

'r* 2 0.995 

1 poh cvcry 10 wmpla 

f 15% of m e  value 

I level 

* 15% of me value 

Not Applicable 

This is a colonmcrnc 
omion. Thcnfom. 
dibnrionr ur mt 

appIICPble. 

Not Appliuble 

Not Appliublc 

Not Applicnble 

Not A p p W k  

Thif i s  a coloiimcrric 
titdon. Therefore. 
ulibnmru are not 

applicable. 

Not Applicable 

Not Applicable 

Not Appiicable 

Not Appbbk  

Not Applvrbb 

Not AppliuMc 

Not Applluble 

Not Appllcrblc 

Not Applicable 

Not Applicable 

Not Applicable 

Not AppliubIc 

Not Appliuble 

Not Appliiie 

Not A p p h b l e  

Not Apphabk 

Not A p e  

Noo Applicable 

Not Applrrble 

Not Apptvrblt 

Not AppWle 

Nor A p p b b k  

Not Applicable 

Not AppliuMe 

Not Applicable 

Not Applicable 

, 
No1 AppliuMc 

Not Applicable 
4 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliublc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appi~uble 

Nor Appl~cable 

Not Appl~cable - 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

i 15% of rmc vdut k 15% ofrrucvrlue i 15% of me value 

End@ I level i revel ~ o t  ~ p p l r r b ~ e  f level 

1 

Toml 
-a 
liahks 
mx) 

Tod 
Solids 

(Dissoived 
md V O W )  

'ford 
Suspaded 

Solidr 

TuruiWity 

Ocbef 

Ininrl 

Conlifillin. 

mine: 

Olhcr 

hri.l 

Co-W 

End- 

Olhcr 

Inirirl 

Coaimgpl 

EndBl 

abcf 

iniclil 

Continring 

E n d i  

Olhet 

* 15% of me value 

Not Applicable 

~ a r l y z t  iamumcn 
crlibntion nrndud in 
dupliwc plus a blrnlr 

Rclrulysia of immmmx- 
calibruionuradudIfpr 
erch p u p  of 8 p y m l y l  

d ~ ~ r m i n r t i w s  

Not Applrrble 

Not Applicable 

' h i s  is r gmvuaeaic 
d e p m n .  Calibruc 

bahw  btfom use. 

Thisiargmviumxk 
dtbcrmmrtion. Cali- 

f 15JCofmrevW 

Not lrppriaMe 

Analyze ilsmmmt 
ulibrmaaIoadudin 
duplimmphuaW 

at.IPlysisof 
insmuma- 

ppndtiddmerch 
~mrrpora ~ m b r i t  

Qecnnilwhu 

1 h c l  

i 15%ofrmcvrluc 

Not AppWk 

Not AppIhbk 

Not Applicable 

Not Appiiubk 

Not Appirrbk 

Not ApplierMt 

Not AWiabk 

Not Appiiublc 

Not Appl r rMt  

Not AppliuMt 

Not Applicable 

Not Appliubk 

Not A @ h b k  

Not Appdierbk 

No! ApplrrMe 

Not ApplierMt 

bdamx before we. 

Minimum of I level in mcb 
-RlUe 

F o b  waufammr's 
inmuctiom 

1 level 

1 IWCI 

Not Applkable 

f 15% of m e  vaiw 

Not AppliuWt 

Not Applicable 

Not Applicable 

t' 

Not Applicable 

Not Applicable 

Not Appiicable 

Not Applvrblc 

Not Appliuble 

Not Appi iubk 

Not Applicable 

Not Appbabk 

Not Applia#c 

Not AppirrMc 

Not ApplnMe 

Not Applwrbk 

Nut Applitr#e 

Nor Appliublc 

Not Applicabk 

Not Applicable 

Not Appllublc 

Not A p p l i u k  

I' 

Nat ApplitrMe 

Not Appliuble 

--- 

Not Appllerbk 

No1 Appl r rMt  

No! A p p h b k  

Nm ~ t i u b b  

NOS Applicable 

Not Appl~cablc 

Not Applrrble 

Not Appkable . 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

< 

Sulfate 
(Turbldl- 
rnemcl 

Sulfide 
(T~mnon) 

SulMe 

Sulfite 

I 

ln~aal 

Connnulng 

E n d ~  

Ocher 

lmual 

Connnulng 

Edmg 

Other 

hor l  

conmurnl 

Orhrr 

Imml 

Conunutng 

End~ng 

Olhcr 

6 levels plus blank 

'r'"' 2 0 995 

1 point 

* IS X of m e  value 

I point 

f 15% of nut value 

Not Applluble 

2 levels phs blank 

* 0.5 N 

1 point every 10 samples 

* 15% of m e  value 

l level 

f 15% af true vdue 

Not Applwrble 

5 levels 

1411 f 2 0.995 

1 porn every 10 samples 

f: 15% of m e  value 

I level 

i 10% af aue vrlue 

Not Appl#rble 

Thn 1s a co lo rmmc 
nmuon. Therefore. 
ullbt-aaons am not 

appltcablt . 

Not Applicable 

Not Appllublc 

\ ' 

~ o t ! ~ p p i ~ a b i c  

\ 
Not ~ ~ ~ l i c a b l ~ ~  

Thts \ a a colonmetnc 
nmnon. Therefore, 
cahbnnont arc not 

applluble. 
-/ 

Not Appllublt 

Not Applrrble 

Not Applrrbk 

Not Applwblc 

Not Appllcrbk 

Not Applmble 

Not A p p l h l e  

Not Applluble 

Not Applicable 

Not Appl~cable 

~ o t  Appl~ublc 

Nat Appltuble 

Not Appltcable 

Not Applnuble 

Not Applrublc 

Not ApplluMc 

Not ApplrrMc 

Not Applluble 

Not AppWk 

Not Appkbk 

Not ApplwrMc 

Not Appllublc 

Hot Applrrblc 

Not Applwble 

Not Appllablc 

Not Applrcablc 

Not ~ p p ~ x a b l e  

Not Applluble 

Not Applicable 

Not Applicable 

Not A p p l d l e  

Not ApplluMc 

Not AppLarMc 

Not Apphuble 

Not Applmble 

Not Appllubk 

Not Appliubk 

Not Appllublc 

Not ~pplmtblc  

Not Appltcable 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

LCS every 20 samples LCS every 20 rrrnples LCS every 20 vmples 

Toul  
Orpurie 
Hdides 
m x )  

T o d  
Solids 

(Dissolved 
ind V O W )  

Ending 

Other 

lnidrl 

Contiming 

Endin# 

// 
,' 
' Omer 

Iniarl 

C o a h l  

* 15% of me value f 15% of m e  vdue * 15% of m e  value 

-a 

1 level 

* t5%oftruevalw 

Not Applicable 

M y z c  inrrmmcat 
d i b n r i o n  srmdrrd in 
duplicate plus r b M :  

Rm~Iyr is of insuunwnt- 
u l ibmnmndud l f i r r  
e?ch gmup of 8 pymlysil 

deanninrtions 

Not Applhbte 

Not Apptiubk 

Topl 
Surpcaded 

Solids 

Not AppUmbk 

Not AppliuMc 

Not ApplicrMe 

Not Applntrlc 

Not Applia#e 

Not AppliuMt 

NIX Appliuble 

Not Applicable 

1 level 

f 15% of me vdue 

Not Applicable 

Arulyzt insuumcnt 
ulibnrionnrndudin 
duplicre phu r blank 

Re81dysis of 
~~n 
IpldUd .RCr each 
g m p  of 8 pyrolysis 

deonauvtiom 

1 level 

* 15% of auc value 

Not Applicable 

Not AppliaMe 

Not Applicrblt 

Not ApplicrMc 

Not AppliuMc 

atlet 1 

Not ApplrrMc 

Not ApplicrMt 

Not rrppliclblc 

Not ~ p p l i u b k  

Not ApptiuMc 

I&al 

Colltiauhy 

Endrnl 

Olhcr 

Not Appliuble 

Not AppliClbk 

Not Applicable 

Not Applicable 

Nor Applicable 

Nof Applmbk 

This i s  a gravimmc 
dtttnnin;rtion. C9bna 

before use. 

Tbh is r ~nv lmrnc  
dmmimmn. Cali- 

brlinct k f o m  u s .  

Minirmrm of 1 kve1 in each 
illmmmm m e  

FoUow ~ f a c m r c r ' s  
~ c o o t u  

rurb~dny 

Not Applies& Not Appliubk 

Nor ApplrrMe 

Not ~pplierbk 

Nor ApOliuWc 

Not Applicrblc 

No! Appliubk 

Not Applicable 

Lnia 

Not Apphbk  

l level 

f 15% of rmt value 

Not Applhbk 

Not Applmbk 

Ntn Applicrblr 

Not AppirrMc 

Not ApplruMt 

Not Applicable 

Not Applicable 

. . . ,  

C o n t i m a y  

Ending 

Not Applicable 

1 level 

t level 

L 

Not Applwrblc 

Nor Applicable 

Not Applhbk 

Not Applitlbk 
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Table 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

Analysis 
F 

G F U  a d  
FluneM 

Memls 

Mercul) by 
CV AA 

ICP Metals 

Calibration 

Irufial 

Conunu~ng 

Ending 

Oher 

Init~al 

Conmuing 

wi4l 

W r  

I d  

Conanumg 

NPDES'" 

3 lcvcls plus blank 

"r""' r 0.995 

I levcl 
every 10 wmples 

* 10% of me value 

I lcvcl 

i 10R.of m e  value 

p l a e r l y  - lnsuumcnt 
demoon llmiu 

5 levels plus bhnk 

'r'14' 2 0.995 

1 level daily or evcy 10 
samples, whrhcver u mon 

frrquenr 

* 10% of me vduc 

1 level 

* 10% of  auc vduc 

Olurnrlv-Inmumcnt 
dctscdon lime 

1 level d blank 

1 level cvcy 10 sunpks 

5 5 X of m e  valuc 

OTnER 

3 levels pius blank 

'rnt4' 2 0.995 

I level cvery 10 
ymples 

* 10% of rmc vdue 

1 level 

2 10% of me vduc 

Ourrrtriy - l l ~ a ~ w n t  
d e m n  l ido 

5 levels plus blank 

'r''" r 0.995 

1 kvel  every 10 
vmplcr 

* 10% of o * ~  
m f p a b r d  

1 level 

* 10% of  origmrl 

WfmIy - lhcrmmtnt 
dcoccriaa limn 

1 kvel  rad Mink 

1 level evey 10 
samples 

2 10% of me value 

Met hods 

RCRA(SWW)~ 

3 lcvels plus b i d  

'raw' 2 0.995 

1 lcvcl evcy 20 
wmplcs 

f 20% of m c  value 

I lcvel 

f 20% of m e  value 

@wdy - lnslrumcnt 
dcrechon l imm 

5 levels plus blutlr 

'r"" 2 0.995 

1 level evc~y 10 
SrmpLs 

* 10% of origiarl 
~ r r p r r r d e  

I level 

f 10% of  origbd 
prrpusd -rd 

Qurrocdv-hmuma 
m l ~ l u m  

1 level and b i d  

1 lcvcl w c y  10 
wmpks 

* 10% of m e  vllue 

CLP (W & 

3 lcvtls plus blank 
(one smdml  at 

CRDL) 

"r'"' 2 0.995 

Evcy 10 samples or 
every 2 h w n .  whrh 
ever is more frequent 

1 levcl 

* 10% of m e  vrlue 

1 levd 

f 10% of true vduc 

Q& - CRDL 
sandudruthc 

beglnauy of each tun 

Qlumdy - lamumcnt 
detection l imio 

4 levels plus blank 
'r"'* 2 0.995 

1 level awry 10 
samples or evey 2 
hours. vlueh ever is 

tnpucn 

* 2 0 % 0 f r m b m k  

1 level 

2 20 I of aw value 

Q& - CRDL 
~ . I ~  

kgimI@of f& l  
wqumcr 

0msa-- 
dtptcdonlimio 

1 I d r a d b l r n L  

1 level every 10 
sunpks or evey 2 
Lwun, whichever is 

more frequent 
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Tabie 8.4-1 
Summary of Inorganic Method Calibrations 

(continued) 

Nationnl Pollurant Discharge Elimifirrion System 
'" Resource C o n s e r v a t w  Recoverv Act (Test Methods for Evaluatm~ Solid Waste. Phvsical/Chcmical M e t h a ,  3rd 

edition, Final Update I ,  July 1992 
"' Contract Labontory Rogram 
"' "r" = correlation cocfficimt 

9urncrly - lomumcm 
dtttcaon luniu detection limits 

A 

Armudlf - ICP interelemen 
comcmn factors 

ICSA. ICSAB: A d y t e  at 
bcgrnnuy ud end of every 8 

hours 

M l y  - ICP 
intereiemcn common 

faston 

ICSA. ICSAB: 
Anrlytc at beglmiu# 
ad erd of c v e y  8 

boun 

end of each vqucncc 
or every 8 hwn. 
w h i c k e r  is more 

m e n  

Brmrly - lannuncnt 
d e e a o n  limits 

- ICP 
interekmmt 

common frcmn 

gua* - L k a r  
RuUcs 

ICSA. ICSAB: 
Analyze u bcgurniry 
and end of cvcry 8 

houn 

An~nully - IcP 
inrtrclemmt camctian 

ficopn 

ICSA. ESAB: 
A ~ l y z t  u begiunku 
a d  evey  8 harm 



ITAS Operauon-Spcctfic Q A V P  
Scctron h;o Tables 
Date In~uated September 1. 1993 
Revls~oo No 0 
Dale Rev~scd N J A  
Page I69 of 246 

TABLE 8.4-2 
Summary of Organic Method Calibrations 

ulibnwn cum. 

results ta method 

second column 
confimvtlon is 
recommended. 

estnbllrhcd over 72- 

hwrs rfPcr w d o w  

RFdn wirh %IT" 
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Table 8.4-2 
' Summary of Organic Method Calibrations 

(continued) 

Dioxins/ 
Dibmrofum 

by HRGCl 
HRMP" 

huli 

I 

Conunulng 

WiJW 

r 

Chbr 

1 Formaidchydc "'nmal 1 Not Applicable 

, 

smdudrrm3tmted 
critcnr ia mrrhod. 

V&y baween 
2.3.7.8-TCDW 

.rd.Uothct 
TCDDa mun be 
r2S% of dw 

2.3.7.8-TCDD 
heilht 

Not Applicable 

Not Appiruble 

Not Applicable 

sPndud  must mcel 
criur* in method. 

Valley h e e n  
2.3 -7.8-TCDWU 

a d  1.2.3.CTCDD 
must be s 25% of 
rhc 2.3.7.8-TCDD 

peak b a h t .  

5 lcvclr phu 
w i n d o w d e f b g  

rcllubn. %RSDLb' 
for wives SZO% 
for RFt*: JCRSD. 

for l rkUcd 
compaudr s30% 

for ffs. 

I level evey 12 
houn afkr window 
defrmsl solution. 
RF" wirh ZD'" 
~ 2 0 %  for wives: 

%D r30% for 

IN*^"-i I R # . l i b n ~  if I RSD"' S 20% 
~m ~ m b b l e  

Not Appiruble 

Not Applruble 

5 point ulibnaon 

fraainm 

~ o t  m k  

Not -Me 

 at Applkabk 

Not Applvrble 

Not Appliubk 

Not A p p l d c  

I l d :  RW w a  
%D rzo% for 
wives; %IT" 

~ 3 0 %  for labelled 
cosapmds ftom 

laslnl 

lroePpnriosin 

Not A p p W l e  

Not A p p l d l e  

~ o t  ~pplia#r 

NotAppliubk 

 at ~ p p l ~ l e  

N m m c  
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Summary of Organic Method Calibrations 
(continued) 

> 

Hcrbrcdes by 
GC 

Ending 

Other 

Initiat 

Conunulng 

Ending 

Not Appl~cablc 

Nor Applicable 

M~nimum of 3 
levels. lowest near 
but above MDL. 

If X RSD"' 5 10 
X ,  use avg. RPq, 
Othenv~s~, plot 
callbnnon curve 

I or mom 
dibnrion 

s m m k d s  analyzed 
daily. if mt wIlhin 

f 10% of 
prediced 
msponse. 
n u l i b n u  

Not Applicable 

c r i r c ~  not met 

Not Appl icablc Not Appl~cable Not Appliubic 

Not Applicable 

At end of tun 

RD'" < 15% 

Rmaiyre and 
rccahbnb if 

criorir not ma 

Not Appiiublt 

Not Applicable 

Not Applicable 

Not Applicable 

Nor Applicable Not Applrrble 

Minimum 3 kvels. 
XRSIT" S 2 0 %  
(use mean RF*) 

1 level d i b n d o n  
stPndnrd at 

begmatug ud end 
of each day (must 
be difftmm levels) 
%Dl5' must k * 
20% o f  i n i U  or 

r r u l i b n ~ c  

%Dh mn be 
520% or 
rrcllibne 

2 levels every 24 
hours. One at 

beglmu~# and onc 
at tbe e l d  

IDtn  r 20% 

. 

Minimum of 5 
levels. I o w a  near 
but above MDL. If 
1 RSD" S 20%. 

use avg. RP*. 
Othenvisc, plot 

cllibnnon cunc 

Mid-kvel 
calibration samhrd 

nm every 10 
s~mpks. If nor 

within i 15 % of 
predicred response, 

malibno 

Re~mion  times m 
wudows for all 

continulnll 
rtraduds 

Rcocariw r i m s  in 
w~ndowr for all 

wmpoundr. 

Not Applluble 

Not Applierbte 

Not ApplicLMe 
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Table 8.4-2 
'S&ary of Organic Method Calibrations 

(continued) 

sccond column 

Niuuaromancs 
by HPLC 

lmml 

Continu~ng 

Not ~pplicablc 

Not Applicable 

Reamaon timc 
windows 

esnblished over 72 
hour period by 

injmoa of each 
w-* 

rimes 

Anrlyt t  mnduds 
inuipkm. Cune 

sbould be lintrr 
wlrb zcm inorrccp. 

Midpoint 
dibnrion mndrrd 
r k r  dK Mdpoint 

of vmple m. 
MU% agree within 

20% of iniahl 
v d u .  orhenwise 

reinject dl 
dubom in 
m p h r a d  
rcukulw 

dibruion cunc. 

No: Applrrblt 

Not Appllublt 

Not Appllublt M i n i m  of 5 
lcvcb 

5 20% RStr*' 
avg m k used. 

Otherwise poim to 
paint calculrrio~~ 
if curve r 30% 

RSD 

- 

Not Appliublc Siwle pint for 
eachrnrlytcud'ie 
beg- of each 
sequence or uch 

24 hours. 

s 15% Vnfmm 
iniarl for each 
d m -  

Every single 
c o ~ m  &t 
cvcry to or ks 
~ m p k  in)#oons 

s IS% D1sfmm 
bind for uch 

rartyo. 

Rentiaa rimrr in 
W s f 0 r i n . U  

alll imhg 
¶ f u d u d s  
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N imrarormucs 
d i b n p o n  spndprd uridol for each 

after h e  emi of 

N o n - M t h  
Organic 

Compounds 
(NMOC) 

P U S  by 
HPLC 

h. 

Other 

Imrial 

Continuing 

Eadrry 

OdKr 

InirirI 

Connnumg 

Not Applicable 

Not Appllcablt 

Not Applicable 

Not Applicable 

Not Appliublc 

M h m  of 3 
levels. lowest n u r  
but above MDL. 
I f  %WITQ < 10. 
usumclinunry 

ud avenBe RF is 
used. Orhcnwisc. 
plot ulibruion 

curve. 

1 or mom 
c r l i bnwn 

~ l d s  d y z e d  
d u l y .  I f  not 

within IS % of 
predicted 
response. 

rccal~bnre. 

othewlrc reinject 
all sohlions m 
mpl iu t t  and 
rrulculaa 

calibnmn curve. 

Not Applicable 

Not Applicable 

Nor ApplKlble 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Nol Applicable 

Not Applicable 

Not A p p h b k  

Nor Appliubk 

Minimum of 5 
levels. loweu nu 
but above MDL. if 

%IUD" <20. 
lrsumclWcy 
and a v c ~ e  RF is 
used. Od~rwiw. 

plo~ ulibrrrioll 
cume. 

Ma-level 
ul ibruion sPDdUd 
u v l y w d  t v e y  10 
r~mplcs. If MI 

wihm * 15% of 
pd lc tcd  relpanrc. 

rccal~bntc. 

Reentian runt 
wmdows 

established over 
72 hour period by 
mjecrian of each 
~mpouad- 

rimts 

Minimum of 3 
levels 

% RSD" must be 
S 25 % 

Mid-kvel mndard 
every 24 h w n  

% D"' msl k s 
20 % from lnrml 

N o t  AppliuMc 

Not A p p l d k  

Not Applluble 

Not Applicable 

N o t  Applrubk 

H o t  Applicable 

Not AppliuMc 

Not Applicable 

or d i b n n o n  
required 

Not Applbble 

Not Applicable 

Not Applicable 

Not Applicabie 

- 
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(continued) 
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

CLP 88'" OTHER 

Evaluation Mix B Insrmmcnt Method 505: 
and ladiv~durl Blank awl 1 or mart lrvels 
SI.adrrd Mixes mdpoint every 24 hours. 

(A or B) run ulibnrion or %ffn * 20% or 
alltfmtely PEh4"11 ks: if not, 

beween every 5 stamlard are run d i b n a :  w~th 
sunpies 

lndividurl 
S d r d  Mues: 
CFs < 15 1 D1" 
for quanaotion. 
s 20% ITn for 
coatinnation, 

reandan rimes in 
windows 

Evaluamn Mix: 
Dcgndrwn 
r 20 % 

once per 12 
hour period. 
SWdPrd must 
b within f 25 
% of pdlutd 

rctponw. 
Check for 

DDT'"' and 
endtin 

d e g d m o n  
every 12 bun. 

% breakdown 
muw be d 20. 

Method 500A: 
1 mDduda10.1 
qhrL musr k 

aarlyzcdulun 
onccrfocruch8 

hours of  optnoon. 
%D1" must be 

72-hour Kquence Sampler must Nor Applicable 
mun end with I tic bnckced by I 

lndivldual 
Stnadrrdr A and 

B. 

xccptabk 
Innrumnt 

Blank. PEM' I", 

ud bodl 
fndivldulf 
Studrrd 

Mixmres A Pnd 
B. 

-- - 

huntion amc 
wmdows 

esmbbki over 
nhaurpr iodby  
mjaion of crch 
compound t h  

dmcs 

Not ApplvrMe 

.- - 

Sccond column 
confirmation u 

-ry. 

Not AppItcrblc 

- -  

Nor Applicable 

Not Applmblc 

Nor Applicable Nor Applicrblc Nor ~ p p l ~ c a b l c  ! 
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Table 8.4-2 
~u&ary of Organic Method Calibrations 

(continued) 

* 

Analysir 

Pcaoleum 
Hydrocarbons. 

Toml 
Rccovenble. 

bym 
~wMmled) 

Pcaoleum 
Hydrocarbons. 

Tad.  
bym 

Calibration 

Endlnt 

Other 

lnitirl 

Conunu~ng 

Edmg 

NPDES"' 

1 level 
Expeclcd rcrponse 
should bt w~dun * 15% 

Nor Applicable 

Not Applicable 

Not Appliubie 

Not Applicable 

RCRA(SWW6)'" 

Nor Applrrblc 

No1 Appl~able 

Not Applicable 

Not Applrrblt 

Not Applicable 

CLP WJ' 

Not Applicable 

Not Applicable 

Not Appliublc 

Not Applicable 

Noc Appliuble 

CLP 90Ln 

Not Applrnblc 

Not Applicable 

Not Applicable 

Not A p p l d l c  

OTHER 

Not Applicable 

Not Applicable 

GRCYIn & DROL'" 
Mrtbods: 

Minimrun of 5 
levels. ~ouna rn 
but above MDL. 

If % RSITq 5 25 
use maa RF. 

-wise. plot 
ulibtuiim cum. 

Minimum of 3 
levels 

RSD4' s 20% use 
mun CF. 

Orhtrw~x. if RSD 
r 30% plot 

calibration cunc 

GRO"" & 
DRU1": Mid-point 
QC check audrrd 

Pnrlyrcd each 

Not ~ p p l i u b l e  

wo- dry. If 
rnlwmn * 25% 

of prod- 
rrrpoare. 
di*. 

Sbgk poim for 
u c h ~ u c b t  
bgumiag of crch 

squcmxor24 
haun 

s 15% IThfmm 
i d h l f o r c r b  

.artp 

r 10% CTn Lbr 
Califarum LUrr 

Run to c ~ a f i m  
system m c o m l  
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

DROi4): Reonnon 
tune wmdows 

established over 

R e o m n  umc 

csoblhhd over 

confymrmn a 
recdmmodcd. mmmraded. 

RcRntron dm 

esnblirhed over 72- 
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Table 8.4-2 
S u m m q  of Organic Method Calibrations 

(continued) 

Murimurn of 3 

r 30% RSW) for 
d 3 5 5 ,  Cpn ikx 

< 30% RSDb' for 

kvtls. bwcrr near Icvrlr, new 
but rbwe MDL. h t a b v e  MDL. If 
l f % R S W 4 ' ~  % W < M u w  

10% use rve. RF. av- RF. 
Odwrwiw plot Odwrrise plol 

ulibnwn curve ulibnaon m e .  
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

F 

Volaolcs by 
GCmS 

Endlng 

Other 

lnlual 

c0- 

I El ing  I N o t  Applioble Nor Appllcablc I Nor Applwbie Nm Appltcable Scr opnnon- I I a ~ r  amlvs~s R spcc~fic SOPS for 

rcrponst. 
recal~bnrc 

Not Applicable 

When doubt exlsrs 
ln ~ m p o u n d  
~dennfica~n.  
second column 
confinnruon 

should be used. 

Muumum of 3 
levels. lowest near 

but above MDL 
If % RSDLb' 5 
35% un use 
mcra RP" 

I level every 24 
hours after n~nt 
check lpadud 

Recoveries must 
meet 1mo glven 

rnmtlhad 

w i h  f 15% of 
pdlcted rcspow. 

t tulrbnu 

Rcunnon amcs m 
wudowr for all 

compaunds 

Not Applicable Not Appl~uble 

Wun doubt e x m  
m compound 
dcaofamn.  
second cohunn 

confirrmoon should 

No1 Appl~cablc 

Not Appl~cable 

5 levels 

r 20.5 % 
RSDtL' of 
mcmod 

M i  
W'" and 

mulanrm RSD 
must meet 

mtthod crnrnr 

Md-level every 
12 burs lfart 

u n ~ c k k  
smdud 

%Ds mmt be 
5 2s ffom 
& 

ahbnoan 
Minlmlm 

W1* tmn be 
ne t .  

Not Appllubk Not ApplWlc 

Mcthod 524.2. 
5 levels plus blank 

z i  20% RSD'" for 
all compouads 

Scc opnaon- 
rpclfic SOPs for 

w vvlys~s 

Merhod 524.2: 
1 level every 8 
hwn after m e  
chcck lrUdPld 

r 30% RSIY4' for 
all coa4munlls 

Sce opcnwn- 
rpcclfic SOPs for 

a ~ r  aNLys~s 

k used. 

Rettnoon amc 
wlndows 

csmMuhcd over 72 
b l r  

tnjecnon of each 
C O m p o u n d I h m  

m s  
- - 

M~lllmum of 5 
levels. Lowest neu 

but above MDL 
% RSD"' for 

CCCs"" 
5 30 

SPCCPn. 
RP" 2 0.300 

(0.250 for 
bmmofonn) 

Mid-level evw 12 
houn after tun 
check sPadrrd 

R P  of CCCbl" 
r 25% Pn 

SPCCdLn: 
RP" 2 0.m 

(0.W) for 
bmmoform) 

I 

-- 

5 levels 

s 30% RSIT4) of 
CCCsl"' 

SPCCs 
RF r 0.300 
(0 .2s  for 

Bromfom) 

1 level every 12 
houn lfarr lunt 

check randud 

s 25% ITR for 
CCCS"" 

SPCCs RF 2 
0.W (0.u0 for 

Bmmoform) 
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Table 8.4-2 
Suminary of Organic Method Calibrations 

(continued) 

Volrnles by 
GC 

(Detecton in 
K ~ S )  

lniwll 

Confiwlng 

Eadial 

OQr 

Not Appl~cable 

Not Applicable 

N a t ~ W  

Not Applicable 

Minimua of 5 
levels, tawen a u r  
but above MDL. If 

% IUD'" s 20. 
linunryrsanned 
ud average RF 

used. O(bmire. 
plot dibnrion 

curve. 

MidJcveI 
calibration mndud 
~n every SO 

umpks .  If not 
within f 15 % of 

P l u t d  rrsponu. 
mbne. 

Rclemroalimtrin 
wmdows for all 

candaumt3 
m. 

R c m b  in 
windmn for rll 

C0-a 

Whm doubt eliar 

rocoad column 
codkm8mm is 
mammlulrl. 
Rtrtaaonh 

wmdmvr 
craMbbed over 72 

k r  pnod 
injatmo of cwh 
=rrrpouad- 

tim# 

0.300 (0.30 for 
bmmafonn) 

Not Applkablc 

Not Applmble 

N a  Applicrblc 

Not Applluble 

ag& latest - 
ulibralion 

Not Applicable 

Not Applicable 

Not Applierbk 

Not Appllublc 

Minimum of 3 
Imlr .Lovnnrmr 
but above MDL. 

If % RSIT4 S 10. 
linclriry asmud 
.ad average R F '  i 

used. 1 

I level evmy 10 
m e s  

% ITJ' f 15% 
from initial 
dibntion 

Not- 

When daubc c x h  
in compamd 

-ad coilma 

-. 
Rccmrionlimc 

wiadawr 

n h a v ~ d b ~  
in- of creb 
-m"'d- 

tmrJ 
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

"' National Pollutant Discharge Elimination System 
(21 Resource Conservarion and Recovery Act (Test Methods for Evaiuatine Solid Waste. Phvsical/Chemical Methods, 3rd 

edition, Final Update I, July 1992 
"' Contract Laboratory f rogram 
'" RSD - Relative Standard Deviation 
' )  4% D - Percent Difference 

TCDD - 2,3,7,8-TttTachlorodim-p-dioxin 
HRGC/LRMS - High Resolution Gas Chmmatographylbw Resolution Mass Spectrometry ' HRGC/HRMS - High Resolution Gas Chrornatography/High Resolution Mass Spectrometry 

"' RF - Response Factor 
"*' RRF - Relarive Response Factor 
'I1' DDT - Dichlorodiphsny I-trichloro-ethane 
("I CF - Calibration Factor 
"') PEM - Performance Evaluation Mixture 
'I4' DRO - Diesel Range Organics. DRO corresponds to alkane range of C,o - C24. 
' I "  GRO - Gasoline Range Organics. GRO corresponds to an alkane range of C6 - CIO. 
06' CRQL - Contract Required Quantitsuion Limit 
"n SPCC - System Perfonnana Check Compound 
"" CCC - Continuing Calibration Compounds 
'I9' DFTPP - hfluomtriphenylphospfiine 

BFB - Bmmofluombcnzcne 
"I) RT - Retention Time 
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TABLE 8.4-3 
Periodic Equipment Calibrations 

Must be serviced and calibrated annually by a manufmrrrr's 

Calibration must be checked b i l y  before use by analyst with weight(s) 
classified as Class 'S" (or Class 'S" traceable) by NIST per operation- 

* Quanedy calibrations must cyck though the range of weights applicable 
to a balance as described in opcntlon-specific SOB. 

Thermometer Calibration 

Micropipetton 

Syringes, Volumeuic 
Glassware and Gnduucd 
Glassware 

AIl Class "S" weights must be certified by an outside agency every thrcc 
Y-• 

Class "S" traceable weights used for daily balance calibration checks must 

" 

, 

be checked against a Class 'S' weight monthly. 

Working thmnomcters must be calibrated against a cmiiied NIST 
thmnomcter at least annually as described in operation-spccific SOB. 

4 The NIST thmmctcr  must be rccmificd every three years. 

4 Calibrations arc checked gravimmically as required by the operation- 
specific SOP. 

Must be calibrated at the frrqucncy (normally q w t d y )  rrquired by the 
manufacnmr Y a minimum. 

All syringes and voiumevic glassware arc purchad as Class A items. 

a Class A items M certified by the maufrturrr to be within f 1 % of the 
umsurcd volum. thcrcforr, calibration of these items by ITAS- 
laboratories is not nquired. 

a AU analysts itre mined in the proper use and mahamxe of mtMlring 
devices to ensure the t b c t  of m. WCIItr md 
volums arc within method mlarnees. 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

Criuna: Conccn~don  
must be less dun thc 

i 

AlUiiuiy 

Labontory 
Conrrol 
Sample 

Mamx Spike 
Sample 

Matnx Spike 
Duplicate 
Lmptc 

Dupltcau 
Sample 

Mc&od 
Blrnk 

Comcnve Action: Rerun 
all samples ouocutcd 

with unaccepoblc blank 

Freauency: 1 per batch of 
i 20 samples 

m: Percent movery 
must be withrn laboratory 

conml dun lirma 

Comcave Acaon: If mt 
wirhm labonroy conuol 

chan Iinua, nmn all 
lsrocrntcd samples 

Nor Applicable 

Not Applicable 

Freouencv: I per baxh of 
20 rpmples 

Cnerii: r 20 1 RPD"' - 
comctive Action: Flag 

data ouodc of limit. 

Fmem: 1 per hrch of 
L 20 u q k s  

m: Coneenmoon 
rnun k leu  thin the 

nporun# limit 

Corrective Action: Rerun 
all ymplcr uvrclurd 

w ~ l  u m c q m b l e  blurk 

No1 Applioblc 

No1 Applicable 

Not Applluble 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Nor Applicable 

Not Appliublc 

Not Applicrbk 

Not Applicable 

Not Applicable 

No1 Applicable 

Not Applicable 

Not Applicable 

* 
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. .. TABLE 8.5-1 
Inorganic Laboratory Quaiity Control Samples 

(Continued) 

Critcru: ~ I U N  movery 

P 

Ammonin 

must be within hbonmry 

Mamx Spike 
sunpie 

Mania Spike 
Dupliucr 
sunpie 

Duplicate 
simple 

Mtrfiod 
Blank 

I 

c o m i  chur l h B  

Comcfive Acnon: If not 
wtthtn hbonmry control 

c h m  limits, rcmn all 
ruacuted sunples 

Not Appihble 

Not Applicable 

Fmrucncv: I pet htch of 
20 samples 

criteria: r 20 '16 RPW.) - 
Comcuve Action: f i g  

dam wadc of limt. 

Freouency : 1 pr batch of 
r 20 vmpler 

Grim: Cowamtion 
leu tbrn rrpomry limit 

Comc*c m: Rem 
dltrmpluuu~kod 

whh rmrocpaMc blank 

Not Applicable 

Not Applmble 

Not Applicable 

Not Applicable 

La&onoory 
C o m l  
Slmplt 

Not Applicable pma&y: I per batch of 
20 ru~ples  

m: Murr be within 
IabOMPy COlltlOl chul 

limb 

c 1It not 
within Mmry conrml 
ehrnluniu. m m 9  

ump~es 

Not Appliuble 

Not Applicable 

Not Applmblt 

Nof Applicable 

Not Applicable 

Not Appliuble 

Not AppllcoMt 

Not Appllfoble 

Not Applruble 

I 

Not Applvlble 

- 
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Inorganic Laboratory Quality Control Samples 

(Continued) 
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Inorganic Laboratory Quality Control Samples 

(Continued) 
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* 

BOD Method 
Blank 

Labontory 
Control 
Sample 

Munx Spike 
srmprc 

M.trir Spke 
Duplicrrc 
srmple 

Dupliutr 
sunpk 

A 

Critcna: s 20 5 WIT" - 
Comerive Acrion: Flag 
dm ouudc of limit. 

Fnauency : I per batch of 
s 20 sunpies 

Criteria: Concentnuon 
must k less fhu! me 

repatno# iimit 

Comcave Artion: R e ~ n  
dl samples m u t e d  

with umcccpPMc blmL 

-: 1 per baah of 
5 20 Ympkr 

Cntefi: Rrccnt movcry - 
rmrt k w ~ h h  labontory 

conrrol c h n  limirs 

Comcdvc Action: If mr 
with labontoy conmi 

ch8n l i ,  rerun dl 
-Pmplas 

F-: I per krh of 
mrrmplcl 

m: Mus be w i t h  
Qclimio 

droamidcoflirml 

Not Appliubk 

1 per baab of 
20 vmplrr 

Critcna: 5 20 % RPD"' 

Comcdvcm 
dam ours& of Iinut. 

Not Appluabb 

Nor Appliublc 

Not AppiiuMc 

Not Applruble 

Not Applicable 

Not Applicable 

Not ApplrrMe 

Not Appliubk 

Not Appliublc 

Not lrppliublc 

Not lloplrrblc 

Noc AppLrrWc 

Not Applluble 

I 
- 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

Exchrngc 
C w i t y  

CLF" 
(88 and 90) 

Not Appl~cablc 

Not A p p l d i c  

Not Appiicabh 

Not Appkablc 

Nm Applicrblc 

c x m n  mcrhad. 

r 

Analysis 

Bronude 

Canon 

OTHER 

Fmauency: 1 per batch 
of s 20 samples 

Critenq: C o l r c e m n  
must be leu than rhe 

reporting h l  

Comenvc Action: Rerun 
all Ymptcs rsroclucd 

with uarectprable blank 

Frcuueacy: 1 per brah 
of S 20 samples 

Crierb: Pcreent 
recovery must k within 
hbonmry c o m l  c h  

limia 

C o m c w c  Action: lf not 
within Lbonmry control 
chut h t s ,  =run dl 
ruacirlcd sunples 

F m e n q :  1 per botch 
of 20 w n p b s  

Criteria: Must be w~thin 
QC lknm 

Comccive Acaon: Rag 
dur outrdc of limit 

Noi A p p l W c  

Frroumv: 1 per batch 
of 20 v n t p k s  

4 20 % RPD" 

Corneuvc Action: Flag 
dm o u n d e  of limit. 

T 

Qc 
Sample 

Method 
Blank 

". 

Labonlory 
Control 
Somple 

Mamx Spike 
Sample 

MI& S p h  
Duplicate 
slmpk 

Duplia!e 
simple 

- 

.NPDES0' 

Fttautncy: 1 per bath of 
5 20 samples 

Criteria: Conccnmnon - 
must k less than the 

r c p o d g  limit 

Comct~ve Acuon: Rerun 
all samples a s s ~ ~ l t d  

with umccepuble blank 

Frc~uency: 1 per batch of 
s; 20 samples 

Crittnn: Pcrtcnt recovery 
must be w~thin labontory 

control chrn lrrmrs 

Comenve Action: If not 
wrthin labonmy c o r n 1  

chrn lirmu. rerun all 
l k u ~ t m ~ d  sunpits 

Fmuency: I per batch of 
20 samples (or I per 10 

samples by IC) 

Cnona: M u ~ l  be w~thm 
QC liuuts 

Comctive Action: Flag 
data o u d e  of limit 

Not Appliublc 

Frraucnev: 1 per batch of 
20 m@u (or 1 per 
umpl# 10 by IC) 

Crkria: s 20 A RPD"' 

C o l l ~ h v c  Acrion: f i g  
dam aunidr of limit. 

See ICAP 

RCRA(SW846)'2' 

Not Applicable 

Not Applicable 

Not Applicable 

Not ApplwrMc 

Not A p p l d l e  

Pmcedurcs. dux u la 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

Criteria: Concentnoon 

J 

Chlondt 

Laboratory 
Connol 
Sample 

Ma~nx Spike 
Sample 

Mamx Sphe 
Dupliurc 
srmptc 

Dupliua 
srmplc 

Method 
~lrnlr  

mun k less dun tbc 

Comcnvc Action: Rerun 
all wmples assocutcd 

with unacceptable blank 

Frtauency: I per batch of 
d 20 wmples 

Critcfu: Perm recovery 
must k wlthm laboratory 

conml chut limits 

~ o m e t i v c  Acnon: If not 
Wldtin hbonmry c o r n 1  

chut limia, rtmn all 
m u t e d  zuapicr 

Frcauencv: I per batch of 
20 vmpies 

Crittru: Must k w~thin 
QC limits 

Comcrivc a Fh# 
dam ours* of limn 

No1 Applicable 

F m m c v :  1 per batch of 
20 Smtpies 

5 20 % RPIT" 

Comclive Action: F lq  
dam wodc of limit. 

F-: I per baah of 
5 20 vmpres 

m : C o m m m i o n  
munbekssthrnrhc 

repom limit 

Corrrcave Acrioq: R e ~ n  
all samples iuocirlrd 

with unrcccpmble blank 

Not Applkablc 

Not Applicable 

Not Applmble 

Not Apphb le  

Frraucg~y: I per baah of 
r 2 0 n m p 1 a  

~ : C o n c r r r m r i o n  
mut k ksa rha tbe 

nparung limia 

Qmclive Acppg: Rmrn 
JIruaplrrruociurd 

w a  ulweprrbk blank 

Not Applicable 

Not Applicable 

Not Applicable 

Not ApplrrMe 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applbcable 

Not Appliuble 
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Procedure Change No. : 
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IT ANALYTICAL, SERVICES DIVISION 
PROCEDURE/DOCWMENT CHANGE 

I PROCEDURE(DOCUMEN7' Tl'T'LE: Opemuon-Spccific Quality Asamwe hnagmau P h  (0s QAMP) 
(Rcvi&aO, Scptembcr 1, 1993) 

1 PPDCEDuRE!WCUMENT SECTlON(S) APPEClPD BY CHANGE: 

I REASON FOR ADDITION OR CHANGE: Addition to Hydminc ( ~ 0 1 ~ )  to thc Ublc. 

CHANGE EFFECTIVE FROM: W18/W I 1Y): 
C ongoins 

CHANGE: 

Add the aachsd table the RquiFcmcnEI for in front of page 161. 

SVBMITIED BYIDATE: Namen DeRubdz OuMM 

1 APPROVED BY: 

TECHNICAL s-/DATE 
2-3, -77 

A 'L Lqt, 
ITAS DIRECIYIR, HEALTH & SAFETYtDATE 

1 

d7 6 4 l'I'M DIRECTOR. QA/Qc/DATE 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Procedure Change No. : 

OSOAMP-06 

ADDITION TO: 
TABLE 8.5-1 

Inorganic Laboratory Quality Control Samples 

Qc C I P  
Ar~alysiz Sample NPDES'" RCRA(SW846)" (88 and 90) 

Hydnriar Mclhad Not AppliuWc Not AppliabL Not Appliclblc 
B h k  

L*borrrory Not Applrrblc Not Appfnbte Not rspplierblc 
C o m t  
s.mple 

M h x  Spik Plot Apphbk NotApplicrblc Not Aeplicl#c 
srmplc 

Mun* Spike Not AppliuMc Not ApplicrbL: Not llppliablc 
Duplierrc 
simple 

Fmruencv; 1 p e r m  of Nor Appk& Not AppklUe - mtlmpltr 

Crikri& * 20 % RPD"' 

C~mxiw -Ru 
dlPOULIjdt0f limb. 

Criarh:cOacenrmpn 
artrtkkulhrntk 

repom limb 

Fmmmq: 1 per bat& 
0 f S r n ~  

Not Ap@* 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

I OTHER 

Not Applicable 

c h n  lunru, rerun all 

Not Applicable 

P 

Cblonnc. 
~csldurl 

Not Applicable 

Nor Applmblc 

Sample 

Matna SplLe 
Dupltcau 
Sample 

Duplvatc 
Sample 

Mdwd 
BU 

bbontory 
CoacnrI 
Sanlplc 

Not Applvlblc 

Not Appllcrble 

20 samples (or 1 per I0 
samples by IC) 

Cntcna. Must k w~rhln - 
QC IlmILs 

Corncave Acnon: flag 
data wts~de of lmt 

Nor Applrcable 

Freauencv I per batch of 
20 wmp1cs (or 1 per 10 

sunplcs for IC) 

Cnacm- s 20 % RPDw' 

Comcavc Acwn: Fly 
drtr mrtudc of Imt. 

F-: 1 per brlch of 
r 20 n m p ~ t s  

Cntena: Conccnmnon 
m u a k k u d m t h e  

Wmnl l m t  

Q m c a v e  Acaon: Remn 
ill suapks r*wrerrrcd 

wlh ualccepablc blrnlr 

F r e a u n .  I per hrth of 
5 20 mlplcs 

Cnfcm: P c ~ e n t  recovery 
mun be wtBtn labonwry 

control c h  lma 

C ~ m n v e  Aca~n:  If not 
wlBm labontory control 

chan lmts. rerun all 

d 10 sunpies 

Cnrena. Must k w~mm - 
Qc lmu 

Cormcave Acoon: FQ 
data outrdc of llmt 

Not Appllcnble 

Freauencv. 1 per batch of 
5 20 wmples 

Cntcnr s 20 % RPD''' 

Comcave Acaon. Rag 
dam O U L I ~ C  of Imf. 

Not Appltcable 

Not Applrrble 

Not Applluble 

Nor Applruble 

Not Applwrblc 

Not Applluble 
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TABLE 8.5-1 
~ n & ~ i i e  Laboratory Quality Control Samples 

(Continued) 

C hrormurn 
(Hexavalent) 

Cr'* 

M a w  Sprke 
DupricPrc 
sunpie 

Dupliutc 
sunplcr 

Methael 
Blank 

labomrory 
Control 
srmptc 

Cormrive Acrion: Flag 
data outude.of limit 

Not Applicable 

Frcauencv: 1 per bntch of 
5 20 umplcs 

Criteria: 5 20 % RPW" 

Cornrive Action: Fly 
dlP wDdt of limit. 

Fmaucncy: 1 pcr batch of 
r 20 sampler 

Criuria: Conccmmh - 
muuklersrhlathc 

rcpomng limb 

Comeuvc Accion: Rerun 
r l l ~ k r ~  

wirh ull.ecrp9ble blurt 

m: 1 p r  blPCh of  
r 20trmpks 

Cricc*: Prrccn rrcovely 
must be whhm lrbonmy 

uranol chut limits 

Gon#livt A w  If nat 

v i tb tbonmy fonrrol 
cbrn l id s .  mnur all 
uvrcmed nmphr 

Not Applicable 

Water 

m: I per broeb of 
s m m ~ n p p e d  

Crircru Concmnrtion 
leuIhu!repomglimil 

gomcrive a: Rerun 
dl vmpkr ruochnd 

4 r h l m m x p d e b l r n L  

m: I per brPeb of 
s 2Osrmplcr~=~@ 

-: prcsn ncovcry 
of @yo mm k vvtlhin 
labona~ry eonuol cbut 

l iam 

rlltrmpkr- 
WlCb-LCS 

Not Applicable 

Not A p p l d e  

Nor Applrrbk 

1 

Not Applicable 

Not Applicable 

F n r m c ~ y :  1 per breh 
of s 20 saa@es 

Prcppcd 

- CrioerL: Concemnmn 
leu thrn rcpamng limit 

Cornrive Action: R e m  
rllnmpkr- 

Withuwcrppblcm 

I 

Not Appl iublt  Frcauw: 1 per bpeh 
of  s 20- 

-: Psrccm 
rrc~wytmmkwrchin 
LboruDry connu1 ctrur 

limio 

comdve Aqlpp; If ant 
n d r i n t r b o n o ~ r y ~ l  

c b u r ~ . r r m n a I l  
urocupcd vlaplts 

I 

A 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

Criteru: Must be w~rhln Criteria: M u t  be wirhm 

Color 

v 

Mamx Spike 
Duprxatc 
Sample 

Dupl~carc 
Sample 

Method 
BhnL 

L*banopy 
C o m l  
sunplc 

Mamx Spike 
Sample 

Comcnve Action: Flag 
dau ours~de of hmn 

Not Appl~cable 

Frc~uencv: 1 per balch of 
20 snmplts 

Criteria: r 20 1 RPIT4' - 
Corrective Action: Rag 

dau ou t~de  of lirmt. 

Frecruencv: 1 per batch of 
s 20 sunplts 

Criteria: Colrcnaation - 
laurtbckudl8ntbe 

reporuq limit 

Corrective Action: Rerun 
dvmplcsaswcnrcd 

wnh unreep~blc  blank 

m: 1 per h h  of 
< 20 Ymples 

Criteria: Percent recovery 
must be within Libontory 

coaml chan limm 

Comfave Acaon: If not 
w i d w  Laboratory w m l  

c h n  limits. rerun all 
assaured samples 

Not Applhbie 

art 75% - 125 96 recovery 

Comctive Action: 
RunJyzc ~f runplc 

remaining. If not, flag 
dam euackDd with 

ulvccepmble maaix spike 
suaple 

Not Applicable 

Frcaucm: 1 per 
vrrlynul htch of 20 

sunpla 

Criteria: < 20 %RPD441 - 
limit 

Comctivc Action: 
W y z t  if sample 

r t e .  If nOt, flag 
drcr wtrdc of limit. 

Not Appliuble 

Not Applicable 

Nor Applicable 

Nor Applicable 

Not Applvlblc 

Not Applicable 

Not AppiwrMc 

Not Appliubk 

lrbonmryenbl~shcd 

Comctivc Action: Rag 
dam wtr~dc of l~mit 

Not Applkabke 

Frermencv: I per 
urrlytiul brrch of 10 

~unplcs 

Criteria: s 20 XRPD"' - 
l b t  

C o m k c  Acaon: 
Rcllulyst if sample 
v. if MI. fbg 
dam W&C of limit. 

Nof Applicable 

Not Applicable 

Not Appl~able 

i 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control- Samples 

(Continued) 

b 

Conductivrt); Mchcd 
Blank 

hbontofy 
Contrul 
Sample 

Criteria: d 20 % RPD"' - 
Corrccuve Acuon: Flag 

darn oundc  of limt. 

Fnauencv: 1 per botch of 
4 30 ymplcs 

Critea: Concentration 
muu k ku dun the 

rtpomry limit 

Comcave Action: Rcmn 
all umples lssoeirttd 

wid1 unrcccprrble b U  

Frcauew:  1 per h u h  of 
a 20 vmpics 

Crircna: Percent mcovery - 
must k within lrbonlory 

control cham limiu 

Cormrive Action: If not 
within Lbonuoy control 

chrn limm, rerun all 

Not Applicable 

Not AppliClble 

I -h I rdmmpl~~  

Not ApplrrMc 

Not Applicable 

Not Appltubk 

Wau Spike 
srmpk 

Miair Spike 
DuptiElac 
srmpk 

hrpl iu tc  
sample 

Not Applicable 

Not Appliublc 

i 

Not Appliuble 

Not Applicable 

F r s ~ u m v :  1 per brPh of 
20 srmples 

cnrmr: s 20 % RPD"l 

SorrcEtive Action: Flq  
dam outsde of lun*. 

Nor Appllubk 

Not Applicable 

Not A p p h b k  

Noc Appliuble 

Not AppliuMc 

Not Appliabk 

Nat Appliuble 

Nad AppliuMc 

L 



lf.4.5 Opcrat~on-Spccrfic Q4MP 
Sccllon No Tables 
Dak Inl tra~d Scptcmbcr 1 .  1993 
Revls~on No 0 
Date Rcvlscd NIA 
Page 193 of 246 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued:) 

labomtory 
Control 
Sample 

Mamx Spakc 
Sample 

M m  Spltc 
DUpl== 
SIllaple 

must k l e u  than the 

C o m n v c  Actlon Rcmn 
all samples assocraud 

w ~ t h  unacupr~ble blank 

Frcauency I per batch of 
s 20 ramplcs 

C n n n r  Percent recovery - 
must be w t m  labontory 

conmi chur I ~ U  

Comcnve Acnon: If not 
wlthm labontory contml 

chart iirmtr, rerun a l l  
rrrclcud samples 

Freaucney. 1 per batch of 
20 ymplcs 

Cntcna- Must be wlthln 
QC lunlo 

Fhg 
data m a d e  of lurut 

Not Appi~abl t  

Comcnve Acbon. Rerun 
dl samplcs ass0cut.d 
with unreecptable blank 

Freaucncy: 1 per balch of 
s 20 samples 

Cmm: percent recovery 
of uvly lc  mun be wltlun * 20 n 

Coneenvt Actlon: Rerun 
all samples assocured 
w l h  u r w c p ~ b l c  LCS 

Fnoutncy. 1 per 
analynul batch o f  20 

sunpies 

- Cnoeru:Mvuoy l~rniu 
are 75% - 12S% m v c f y  

Comcave Acaon: 
Runr ly te  d vmple 

rrmumng. M not, flag 
d a m u y ~ p a d w l m  

unrccepPMemaix splke 
runpie 

Ftcoutncy: I per 
u u l y u d  brPch of 20 

umples 

C m r u : M v u o y  llmrflr 
uc 75% - 1 2 %  recovery 

m n :  
Rmamlyze d sample 

l=mauu. Ifm1. fLp 
dmusoclusdwlrh 

u-ppbk m u n x  rplke 

Not Appl~able 

Not Applrcablc 

Not Applmblc 

Not Applrrble 

Not Appl lubk 

Not Applluble 

I 



ITAS Operat~on-Spcc~fic QAMP 
Scctron N o  Tables 
Date Inltiucd: Scpemkr 1 .  1993  
Revis~on No.. 0 
Date Revised: NIA 
Page 194 of 246 

TABLE 8.5-1 
lnorga&c Laboratory Quality Control Samples 

(Continued) 

RCRA(S WS46)"' 

Crircm: r 20 % RPD*' 

* 

Cyuudc 
(Fret) 

Mcrhod 
Blank 

Labontory 
Control 
Sample 

Mamx Spike 
Sample 

h l a k  Spike 
Duplicate 
sunpk 

data ouls~de of lmt. 

Not Appiicablc 

~~ 

Not Appl~uble 

Not Applicable 

Not Appliubk 

Not Applicable 

Not Applicable 

Not Appl~ublc 

Not Applrrble 

Not Applrrblc 

Not Applmble 

Not Applvrble 

Not ApplvrMt 

Fmuency : 1 per batch 
of 5 20 smpks 

Prrppcd 

Criteria: Conmamion 
l eu  dun repormy h u t  

Comelive A c w :  Rtrun 
1 I I ~ u t o c h d  

wifh uarcceppbk Mmk 

Fraucocy: 1 per b a ~  
of S 20 samples 

Prrppcd 

Criteria: percent - 
recovey of amlyte mun 

be wittun f 20 % 

Corrcctivc Ache: Rcrun 
dl umples ruocutcd 

wldluarcrpaMctCS 

w: 1 per 
malyaul badl of 20 

umpks 

-: Limb uc 75% 
- 125% rrcovey 

~ o r n c w c  Action: 
if srmpk 

mmilk& ff mt flag 
d l P ~ ~ ~ ~ j l O e d w i d l  

w- 
m e  =wk 

Nor Applrrblc 
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Inorganic Laboratow Quality Control Samples 
(Continued) 

uralywl botch of 20 

F 

Crircm: Limiu arc 5 

CyPrude 
(Total) 

Method 
Blank 

Labontory 
Conttul 
Smplc 

Maair Spike F w y :  1 pt b a d  of m: 1 per Frwucw: I per Not Applrrblc 
sunple 20 vmples .rulytiulhPchof20 ~ t m l c h o f  s 

-1- 20 sunplcs 
Critenr: M w  k w i t h  

Frcauency: I per batch of 
s 20 samples 

Criteria: Concenmaon - 
must be leu rhn the 

npofting limit 

Contccive Action: RCM 
all sunpies associated 

w~dr  unaccep~blc blank 

Frrnuency: 1 per baeh of 
5 20 vmples 

m: Pcrcem resovery 
mun be within hbonmry 

con- chin h u  

w v e  Acdon: If lrac 

withip kbonaoy conaal 
c l u n  limb, rerun d l  
u~ocLed vmples 

QC limit3 

Comctivc Action: F l a ~  
data ouade of limit 

Frcaucncy: 1 per batch of 
s 20 umplcs 

Cricria: Concemnaon 
less rfirn r r p o t ~ q  limit 

corrrclive Acrion: Rerun 
all smples mmciated 

wrrh unrccepoble blank 

F~auenfy:  1 per batcb of 
s 20 trmpla 

Crimia: % recovery must 
k wirhin * 20% 

goncetne m: Rem 
rll n m p l t s  uvrvded 
wirb unrcccpable LCS 

-Mwory l i  is 
75% - 12.5% recovery 

C O ~ V C  ELfPPB: Fly 
~ s s o c d w i m  

urvccep~blt nu& sp+e 

runple 

Frmuency: 1 pr 
bucb of d 20 

vmples 

- Cricrir: 
Contemnaan less 
rhrn mpo-g limit 

Corrrcrivc Action: 
Rerun d l  smpkes 

amcmccd with 
UrucccpPbk blMk 

F-: 1 per 
k l rh  of d 20 

Ympler 

- CricrL: pcmcru 
recovery of rarlytc 
~k~ 
80% - 120% 

Cormdvc Action: 
Re- dl sunpkr 
assocured with 

IuwCqmbkLCS 

m : M v i r o r y  
limits we 75% - 
125% m r y  

Qntctive Amon: 
dam ~ubcuicd 

d m .  Post dipmon 
s p h  if vmpk mult 
r 4rimtsrhespike 

level. 

ComFtivc Acoon: 
Rurulyzc if sample 

rcmrinmp. If nol, flag 
&fa rrrocuDcd witb 

unrctcprrblcdupli 
runplc 

Nor Applicable 

Not Appliublc 

4 



ITAS Operation-Spcctfic Q451P 
Secllon No Tables 
Dau lnrr~atcd September 1 .  1993 
Revts~on No D 
Date R c v l ~ d  NIA 
Page 196 of 246 

TABLE 8.5-1 
&org&ic Laboratory Quaiity Control Sampler 

(Continued) 

b 

Ftrshpo~nt 
(Igmtabiliry ) 

Duplicate 
- 1 ~  

Method 
BlanL 

bborp~~y 
Conml 
kmple 

Mauia Spike 
Sunplc 

Ma* Spike 
Dupliute 
srmplc 

w h  
sMpk 

F r r u e ~  I per bauh of 
20 samples 

Crmria: 5 20 1 RPD"' 

Comctive Acnon: Fla8 
data o u d e  of lirmt. 

Not Applicable 

Not Appliubic 

Not Applicable 

Not Applruble 

Not Applicable 

Criterir: Limit is 75% - 

Comcctive Action: Flag 
drtr usoclared wtth 

unacceptable rmaix plkc 
runpie 

Not Applicable 

. 

Not Appliuble 

Not Applruble . 

Not Applnble 

Not AppliuMe 

m: 1 per b a a  of 
rzo -s 

critetq: W' must k 
5 20% 

golltcrivc Acaoe: Flag 
drPlpoc1.rd~ 

uvraablcduplruc 
vrnple 

A 

Fmuency: I per 
rnrlyaul batch of r 

20 vmples 

-: Mvisoy  
limm arc S 20% 

WlY" 

Comceve Acrion: 
FIqdua~uocm&d 
with maaqtaMe 
duplkarc runpie 

Not Applicable 

Not Applicable 

Not Applicable 

Nar Appliubk 

Not Appticable 

Not Applicable 

Not Applicable 

Not Appltcable 

Nor Applicable 

Not Appliublc 

Not Applruble 

I 

I 
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(Continued) 
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Analysis 

Fluondc 

Hudacu 

Qc 
Sample 

Method 
Blank 

Lbontory  
Conmt 
Sample 

Mamx Spike 
h p l e  

Ma& Spke 
Duplicate 
suaple 

Dupliucc 
SrmPrc 

Merhod 
BW 

NPDES"' 

Frcuuency : I per Catch of 
s 20 ymples 

Crircna: Concenmtlan 
must be l eu  thrn the 

mpomng limit 

Comcnvc Acnon: Rerun 
1 m p l e s  assocutcd 

with u~cceptable blank 

Frrauency: 1 per huh of 
+ 20 umples 

Crifena: Percent recovery - 
musr be wirhin labontory 

conml chan lirniu 

C o m t i v e  Action: If nor 
wlrhin labomto y c o m t  

chart limits. rerun 111 
associaocd samples 

Fnauency: I per batch of  
r 20 samples (or 1 per 

10 siunples by IC) 

Criccria: Must be within 
Qc limits 

Comerive Acnon: Flag 
ma ouudc of Imit 

Not ApplvrMc 

F- 1 per batch of 
r 20 umplu (or I per 

10 rrmpkr by IC) 

s 20 % RPIT" 

Comctivc Accioc Flag 
dam wQde of limit. 

Fmtncy: I per &ah of 
r zo samples 

Crircq: Concenmoon 
m m b c l u r d u n ~  

repomry h u t  

C s m n v c  Action: Rrmn * wmplcs ~uociatcd 
with ~~ruccrnnhlr klsal 

RCW(SW8461°' 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applamble 

Not Applicable 

Not Appliubk 

CLF3' 
(88 ond 90) 

Not Applicable 

ff or Appllublt 

Not Applicabie 

Not Appliubk 

Noi ~pp lkab lc  

Not ApphbLt 

OTHER 

Nor Applicable 

Not Applicable 

Nor Applicable 

Not AppliuMe 

No! Appliubke 

Not ApphMe P 
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TABLE 8.5-1 
1n*rg&ic Laboratory Quality Control Samples 

(Continued) 

Criteria: .Percent recovery 

> 

Iodde 

M a m  Spke 
Sunple 

h l h x  SplLe 
DupIicate 
Sample 

Duplicate 
Sample 

M e w  
BLnt 

Laboncay 
C o m I  
suaple 

Comcrrve Action: If ml 
widm hboruory coonol 

chvt  limn. n lun  all 
assocmud samples d 

must k wifhin labontory 
c o m l  chan limits 

Comcdve Acrion: If not 
w~thrn labontory control 
ch?! llmlu. RNll !dl 

~uociatcd samples 

F n a u e n ~ :  1 per b a ~ h  of 
20 sampler 

Criteru: Must k within - 
pc limits 

Cormcive Action: Rag 
dam ouude  of limit 

Not Applicable 

Frcuuencv: I per batch of 
20 samples 

Cntcna: S 20 % RPD" - 
Corncave Acan :  Rag 

dam ouudc of iintit. 

m: 1 per broth of 
20 sampler 

Enapr: C o m n  
mrslbeLcurhrnht 

rrponmg h t  

Comcrive -n: knrn 
auvmplctutocnrcd 

with uaccc@k blralr 

m: 1 per batch of 
r 20 mnpks 

Criccrir: krcmt m v c y  
must be widria lrbonmry 

comrol chut lirmc 

Not Applicable 

Not Applicable 

Not Applicable 

Nol Applicable 

Not Applubk 

Nor Applicable 

Not Appliublc 

Not Applrrble 

Nor AppliuMc 

Not Appbbk  

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not ApplwrMe 
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TABLE 8.5-1 
inorganic Laboratory Quality Control Siunples 

(Continued) 

Qc CLP3' 
A d y s i s  Sample NPDES'" RCRA(SWS46)"' (88 and 90) 

lodlde Mamx Spike Frtauency: I per batch of Not Applluble Not Applicable 
(conrinucdl Sample 20 samples 

Cricria: Must be wirhin - 
QC limits 

Comctive Acnon: Flag 
dam outside of limit 

Mamx Spike Not Applicable Not Applicable Not Applicable 
Dupl iuu 
Sample 

Dupllcau Fleoucncv: 1 per buch of Not Applicable Not Applicable 
Snmple 5 20 umples 

Criam:  s 20 % RPW" 

Comcdve Action: Rag 
dam wlside of limit. 

Methy lene Method Fnouency : 1 per batch of Not Applicable Not Applluble 
Blue Acfivc Blank s 20 nrnples 
Subsrrnccs 
(MBAS) - Criuna: Concenrmion 

must k less than the 
reporting Im~t 

Comcnve Acoon: Rem 
ail vrnplcs lssacllrcd 

w a  urucccpob~~ cw 

Lbontory Fnawncy: 1 per batch of Not Applicable Not Appltcable 
Control s 20 samples - m: Pencem recovery 

muJt k wtrhia labontory 
comrol clun limn 

Sorrative Action: If not 
widria libommry comrol 
chn limim, rerun 111 

lsmcirped srmples 

Maaix Spike -: I pr botch of  Not AppliuMe Not AppliuMe 
Sunple 20 umples 

Criteria: Must bc within 
QC limits 

Comcave Action: Rag 
dam outsde o f  I ~ r n ~ t  , 

Matnx Spike No1 Applicable Not Applicable No1 Apptlublc 
Duplicate 

- .  

OTHER 

Not Applicable 

No1 Applicable 

- - 

Nor Appltublc 

Criteria: Concentnoon - 
must k Less th.n the 

reporring limtt 

Cornrive Acaop: R e m  
all s8uqJlu uroeuml 

f m e n c y :  I per buch 
of  r 20 vmples 

Cornetive Action: I f  not 
vimin llborrPDry ConUoI 

ehur fimitr, rem rll 

Cormave Acnon: Fla# 
dam ouude of tlrnlt 

Nor Applicable 
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TABLE 8.5-1 
horg&ic Laboratory Quality Contml Samples 

(Continued) 

L 

Nitrogen. 
Nintc- 
Nimk 

Method 
Blank 

bbontory 
Conaol 
sunp1e 

Matrix Spike 
Sunpie 

M.air Spike 
Dupliuu: 
Suaple 

Duplw .  
m l c  

Cornetivc Action: Rag 
data ourslde of limit. 

Fmuency: 1 per batch of 
20 samples 

C n t c ~ :  Cortfenarnon - 
muu k less rhrn Iht 

f q o m g  lrmjt 

Comcrive Action: Rerun 
all snmples associated 

with unacceptable bknlr 

F r m u e q :  1 per batch of 
20 wmples 

Crilefia: Percent -very - 
muo k wrdlin laboratory 

control chm l b t s  

gonccrive Action: If not 
within labomtory control 

chut limiu. mrun dl 
-Ympkr 

Frmuency: I per hlrh of 
20 umples (or I per 10 

vmplu for IC) 

Criaa: Mun k w i t h  
Qc l h r r  

go-e Acwn: Flag 
dra amdr of limit 

Not Applicable 

1 per batch of 
20 vlapks tor 1 pcr 10 

samples for 1C) 

Critem: s 20 X RPP*' 

Goncfnvc Action: Flag 
&a w a d e  of Ihir. 

C o m e  Rag 
dm ours* of limit. 

Not Appliuble 

Not Applicable 

4 

Not Applicable 

Not Apphble  

Noc Appliubk 

Nimat only: 
Frwumy: i per batch of 

20 samples 

Cfircrir: Coneennuon 
mustkluslhurthc 

repom limit 

Concrtive Action: Remn 
allvmple~assoclutd 

with wmcqmbkblralr 

Rcaucnq: I per batch of 
20 s u ~ p l t s  

C r i t c ~ :  Perccn recovery 
must k vrdun trbonmry 

c o m l  chvl limits 

Comctivc Action: if not 
rvirhrn lrbom~y couuol 
ehut limbs. m m  all 
utoc i rod~cs  

Not AppliuMc 

Not Appliuble 

Not Applicable 

I 
Not Applwblc 

Not Appltcable 

Not A p p l d e  

Not ApplicrMc 

Not Appliable 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

Cnua: Concentration 

Y 

Oil and 
Grease 

hbora~ory  
Conuot 
Sample 

Matrix Sp~kc 
sPmple 

Mamx Spike 
Duplicate 
Sunple 

Duplicate 
h p l e  

Method 
B I ~ ~ L  

Laboratory 
Conad 
Sample 

must k less myl the 

Comcuvc Acc~on: Rerun 
all samples assocrrced 

with unacceptable blank 

Not Applicable 

No1 Appl~cable 

Not Appliublc 

Freauencv: 1 per batch of 
r 20 samples 

Cnnria: 4 20 % ICPD''' - 
Corrective Action: Flag 

data ouurrlde of lunir. 

Freautncy: 1 per batch of 
r 20 samples 

Criteria: Concenm&a 
rnurtbclerrlhiatbc 

r r p a q  limit 

: R C N ~  
all vmpleruv~lurd 

w i B  m w e p a b k  blank 

m: 1 per batch af 
s 20 samples 

Sriocria: Pmcm recovery 
mun be widun lrbonmry 

connol ehut khia 

Corrcc6vc Acaon: If no1 
widun lrbonrory caml 

ctun limts, ~ n r n  all 
aswrcmtcd samples 

Nor Appticoblc 

Not Appllcablc 

Not Applicable 

Not Applicable 

Frcmency: 1 per batch of 
s 20 v m p ~ t s  

CriorQ: Conccnmrian 
l e u  d m  rtpornng limit 

Comctive Action: Rcmn 
oil vmplcrrrrrrciurd 

with uarcccpPME blank 

F m c n c y :  I per batch of 
5 20 samples 

Gritem: pmcmt recovery 
of d y e  mun k wirbrn 

f 20 % 

C- Rtmn 
111 Pmpkr assoculcd 
w$th unrcccpPbk LCS 

Not Applicable 

Not Applicable 

Not Appliublc 

Not Applluble 

Not Applicable 

Noc Appliublc 

Not Applicable 

Not Appliublc 

Not Applhblc 

Not Applicable 

F m u r y :  1 per baah 
of r 20 sunpks  

Criteria: Coxcnaaha 
l eu  r&a limit 

C o m n n c  Acdog: Rerun 
all samples wosnGsd 

with urvcccpoble blank 

-: 1 per brrch 
of 5 20 sunpks 

m: perccm 
rrurwryofmalytsm~rr 

kkrwcca 
80- 1 2 0 %  

corr#avc Acwp: Ilemn 
rll ~raplcslssoc~ocd 
with wwcqmble  LCS - 
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TABLE 8.5-1 
hiorganic Laboratory Quality Control Samples 

(Continued) 

Qmcuvc  A c r i ~ :  
data outsdc of limt Ruarlyze if sunple 

rcnumm.. If mt. tlag 
dm ruoci.led with 
ulYeecPOMC- 

m: Advisory limia C r i t e ~ :  M v m y  limits 
uc s 20% RPD"' arc s 20% rn.' 

darp outsdc of limit. 

data ouua of linut. 



TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued:) 
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Phenol tcs Fmouency: 1 per bash of 
r 20 samptcs 

Critcru: Concenrnaon - 
must be less han h e  

reporring l m t  

Comctive Acrion: Rerun 
all samples assoclatcd 

Laboncry 
Connor 
Sample 

Matrix Spkc 
Sample 

Frcautncy: I per batch of 
s 20 simples 

Criteria: Percent recovery - 
must k w~thin labontory 

conml c h n  limits 

Comftivc Action: If not 
w~rhln labratory conml 

chan l i m o ,  remn all 
associaud runples 

Fmruency: I per batch of 
20 samples 

Crinna: Must be wtrhin - 
QC limirs 

( ~ s & ~  1 Not Appiluble 

Frccruency : I per batch of 
5 20 vmples 

C o m t i v e  Action: Flag 
data oursldc of llmtr 

Fnoucncy: I per batch of 
5 20 samples 

m: Comxntnnon 
less tfiM rtpornn# I m t  

Comcrive Action: Rtrun 
all samples uroclrtcd 

with unrcceprnbte blank 

Frcauency: I per batch of 
s 20 vmples 

Cneria: percent recovery 
of a d y o  must k within 

& 20 % 

Conurive Ache :  Renm 
dl samples a8Salucd 
with unacceptrbk LCS 

feauerrcy: I per 
analytical batch of 20 

spmples 

Criteria: Advisory limirs - 
ut 75 % - 125%  very 

Comcdve Acfion: 
Rcuvlysr if sample 

nnulnlap. If nol  flag 
dmruockrrdnm 

umccqmbk mrou spike 
SmmLe 

F m e n s y :  1 per b h  of 
20 runplu 

Not Applicabit 

CLP" 
(88 and 90) 

1 Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applruble 

OTHER 

Not Appliuble 

Not Appl~uble 

Not Appllcabio 

Not Appliublc 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

m: Cownarrion 

Labontoy 
Convoi 
Sample 

Mamx Spike 
Sample 

hhm Sp+e 
DupliuPc 
srmplt 

Duplicrmr 
Slmpb 

mun k leu dua dK 

Comenvc Action: Rerun 
all umples auochnd 

with u n w p ~ b l c  blank 

frcaucncy: 1 per batch of 
s 20 samples 

Criteria: Percent recovcy - 
must be within hbonmry 

conml dun limm 

Comcdve Action: If not 
wirhrn labamtoy c o r n 1  

c h  limiis. rmm dl 
~ L P c d u m p k S  

Fnauency: I per b a d  of 
20 samples (or I per 10 

sunpies for IC) 

Critenr: Must k within 
Qc lunm 

Conecalve Action: Fh# 
dam mu& of limit 

Not AppIrrMe 

~ I p e r k b o f  
20 ampks (or I per LO 
trmplrr for E olrhb 

~ d c e n n i n r r i o n  
-1 

Criteria: r 20 I RPIT" 

Corrccave W 
dam auodc of limit 

Not Applicable 

Not rrpplmblc 

N+ApplluMt 

Not Applrcrblc 

Nor Appliublc 

Nor Appllcrbk 

Not ApplrrMt 

Not Applicable 

Not Applicable 

Nor Appliuble 

i 

Not ApplrrMe Not Appllublc 
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TABLE 8.5-1 
Inorgairic Laboratory Quality Control Samples 

(Continued) 

Critcna: Conccnmaon Criteria: Cownaadon 

Solids 

Laboratory 
Conml 
Sample 

Mnmx Spike 
Sample 

M t m  S p k  
Duplicuc 
W k  

Duplicue 
srmpk 

Mtthad 
Blmk 

must be less than h e  

Corrective Actlon: Rerun 
ail samples a~soctntcd 

wlrh unacceptable blank 

Frcaucncy: 1 per bauh of 
5 20 1 ~ p l e s  

Criteria: Percent rtcovcry - 
must be wittun hbonmry 

conrml chut limiu 

C o d v e  Astion: I f  not 
w~thin laboratory c o m l  

ckn limitr, rerun all 
urocured samples 

Fttaucncy: I per batch of 
20 ~unplcs 

Criuna: Must be within - 
QC lirmts 

Contcrive Action: Flag 
dam mode of limit 

Not ApplluMc 

Fr#lwncr: I per batch of 
20 Ymplcs 

- S 2 0 % R P I T S  

Cometive Action: Flag 
dlP ou&c of limit. 

p-: 1 per- of 
s 20 vmpks 

CritcrL: Colrcmruion 
muukkuQnIhc  

rrpomq limit 

-: 
all tunplcs ua0Ci.d 

w ~ l h  unaccepublc blank 1 

Comctive Action: Rtruo 
all srmplcs 8~socuted 

with unrefcperble blank 

F e a u c w :  I pr batch 
of d 20 v m p l ~ s  

C r i r E ~ :  Pcrrmt 
m v e y  must bewirhin 
kbommfy conaol chn 

linio 

Cormtivc Accian: If not 
w i d m  hboruoy conmi 

fhin limio. mrun 111 
assaiaed v m p k s  

Freaucocy: I per batch 
of 20 luapks 

Criww: Must be widun 
QC limio 

Comclivc Flag 
d m  ouodc of limit 

Not Applrrbk 

Frcauencv: 1 per b a t ~ h  
I 

of 20 vmpics 

C~imia :  5 20 % RPDw 

C o d v c  Aeoon: Flag 
dm ouodc of limit. 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appl~~&le 

kiotAppluMc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applluble 

Na Applimt~k 

L 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

Critcna: Percent mcovery 

, 

Sulfate 

Matnx Sprkc 
Sample 

Naix Sprkt 
Duplicate 
sunpic 

Dupliuu 
Smptc 

Method 
Blank 

L&~cIoD$, 
Cwnol 
srmpk 

must k within labonmy 
conml c h n  limits 

Comnve Acnon: I f  not 
w~ihin labontory confml 

chm limits. mmn all 
ruocuod samples 

Not Applicable 

Not Applluble 

Fmnrcncv: 1 per batch of 
20 samples 

Criteria: 5 20 1 RPLT4' - 
Comnve Acnon: 

Reanalyze if sample 
remaining. If not. flag 
L o  outside of Limt. 

Frau-: 1 per bat& of 
5 20 umpks 

Critcrit: C o ~ c w m w n  
rmnklurbuamc 

rrpo* limir 

Correuive Action: Rclun 
Um~upksuroeurcd 
d h  unreepclblt b W  

m: 1 per buch of 
SlOIlnrplS 

m: Pcrceiu recovery 
must be w a  labommy 

w m l  cbrn lim 

C o r m m e  Action: I f  not 
w l h  labonmry conml 

chm limirr. remn d 
assacned samples 

Nor Applicable 

Not AppliuMc 

Not Applicable 

Not AppliEIble 

Not Appliubk 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applrrblc 

Frwum~y:  I per krch of 
r 20 samples 

m: Coaccmnaloa 
kuQlarrpompllimit 

~omctivc Auioq: b l l u  
dl samples urociucd 

w Y  usmpmbk b U  

Pr#lutw: 1 p r  h c b  of 
r M- 

m: Rleent r#ovey 
aurr k withio kbOl.bDv 

coarrol chut limio 

-: Rema 
all -s us~cmad 
WY lumaq&k LCS 

(Icv) 

Fmaucocy: 1 per buck 
of L 20 mnples 

rpgEh: Concemaaon 
muOkIc+rdlmmc 

rrportm$ limit 

con#tive Aerion: h ~ n  
rllrrmpksurocirrcd 

wilh umcqmble b W  

m: 1 per batch 
of s 20 vmples 

GriPcrir: Pefcent 
recovery mur bt wldlul 
Lban~~rycoaaol chrn 

lirmts 

contctive Acwn: k l u n  
.Upmplcsruaclusd 
with unrcccplblc LCS 

(TCVI 

Not ApplruMe 

Not Applwrbk 

1 
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TABLE 8.5- 1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

10 urnpies by IC) 
CriQcnr: k u  ut 

b 

Sulfide 

Maaix Spike 
Dupliutt 
Sample 

Duplicate 
Sample 

Method 
Blank 

kbonmry 
Coarml 
srmple 

Comcavc Action: Flag 
dam outs~de of l m t  

Not Applicable 

Fmuencv: I per batch of 
5 20 samples (or 1 per 

10 samples by IC ' 

Crittna: s 20 % RPDL* - 
Corrective Action: Rag 

data ouude of limit. 

FEW: 1 per hub of 
r 20 umplo 

CrierQ: Conccnaraon 
muabekslrttunrhc 

rrponwg limit 

Corncrive Action: Rerun 
1 ~ r u o c i r P c d  

wilb uavccpablc blank 

FICQUCIICY: 1 per batch of 
r 20 samples 

Crimia: Rlcclu recovery 
ma# be wrrhm labontory 

wnmI chul limm 

Comcrive Action: If mt 
wtdun Lbanmry c o m l  

c h n  limio, rerun d l  
auacuebd sunples 

Comcuvc Action: 
Reanalyze ~f sample 

~ r m m g .  If not. flag 
dam associated wirh 

unrccepable mutix spike 
-Pie 

Nor Applicable 

Fmcncv:  1 per 
d y a u l  batch of 20 

samples 

Criah: s 20 %RPVW 
limit 

Eomcrive Action: 
R d y z c  if sample 

rtmrmg. If mt, flag 
dam outs& of limit. 

Not Applicable 

Not A p p l i l e  

75% - 125% m v c y  

Not Applicable 

Not Appllcrblc 

Not Applicable 

Not AppliuMe 

~otncr ivc  Action: 
Reuulyte d sample 

rtmamtng. If aot, flag 
hassacmed with 
ulllcccpoblc rmm 

spike sample 

Not Apphab1e 

Fmnrmv: 1 pet 
lnrlyaul W a f  20 

vmpks 

criwria: s 20 ZRPLT" 
limit 

Comcrive Action: 
Reanalyze if ymple 

femunmg. If not. flag 
dam ouolde of Innit. 

Not Appliublc 

Nor AppliMc 

& 
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. .. TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

NPDES"' RCRA(SW846I0' 

Nor Applicable 
(conanued) 20 ymples 

OTHER 

No1 Applicable Not Applicable 

Comcrive Action: Flag 
dam outsrde of lirmt 

Not Appldle  Matrix Spike Not Applicable Not Applzable 

Duplicate I Not Applicable Not AppliuMa 

I Comctive Action: Flag 
dam ouurde of lirmt. 

Not A p p l d e  Not Applicable Fmcncy:  1 per batch of I Not Appkiublc 
r 20 samples 

C r i ~ r q :  Concenrnrian 
must k leu than h e  

reporung iimit 

Comcrive Action: Rclun 
all samples usocialcd 

with unrcanb le  blank 

Frwumy: 1 per batch of 
r ~)umpks 

Not Applicable Not Applicable 

Not Agpkbk Not Appliubk Not Applicable Frwunry : I per b r a  of 
20 vmpks 

Chteh: Muu be w i b  
QC linuts I 
'vc Action: Fly I 

Not Appllcablc Mamx Spike 
Duplicate 

Not Appllublc Not Applicable Not Appl-le 
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TABLE 8.5-1 
lnorg&ic Laboratory Quality Control Samples 

(Continued) 

Cnnria: < 20 % RPDi'' 

b 

Total 
Oquuc 
Carbon 
(TOO 

Method 
Blank 

Labontory 
Conml 
sample 

Mama Sp~ke 
sMpie 

Mam SpSe 
Dupl iuu 
Sample 

Comcovc Acrion: nag 
dam outrde of lirml. 

Fre~ucncy: I per batch of 
r 20 samples 

Cfiaria: Coafcnarrion 
must be less than the 

l q m n q  limit 

Comcrivc Acaoq: R c ~ n  
211 umpio moclucd 

with unreceptlble blank 

Freaucncy: 1 per bafcb of 
s 20 srmplcs 

Clitem: Percent recovey 
rnus be w g i n  hbofuory 

control c h u t  iimiu 

Comcdvc Acrion: If not 
w~tlun laboratory conml 

c h n  limitr, rerun all 
uroekted sunpla 

Freauency: 1 per batch of 
20 samples 

cried: Murt be wimin 
Q c b i Q  

Conwive Action: Flag 
d*tl outrde of  lirmt 

Not Appiiuble 

Freauency: 1 per bauh of 
5 20 samples 

Critea: C o w m n  
less than mpomg h t  

Comcrive Action: Renm 
.U sampks associated 

w i h  umcccpable b U  

F m y :  1 per bDch of 
S 20 sunpies 

Cn'tcrk: pnrcnt n e o v t y  
must be withm 20 k 

Comctive Acrion: Rem 
all samples ~sv~krcd 

wid! u u c q m b k  LCS 

Fnautncy: I per batch of  
20 vmplcr 

m: Limia ur 
75% - 125% rrCaVtTy  

comcrivt Acnon: 
kamlym if suaplc 

remaimg. U mt. th# 
danusavledwah 

umccqmbkm& splkc 
IIlapk 

Not Appliublt 

Not Applicable 

Not Applicable 

No1 Applicable 

Not Applrrbk 

Fnaucncy : I per htch 
of 5 20 ympies 

Cri tch  Cooccotntion 
less tbrn rrportmp Ilmit 

~orr rc l ivc  Action: Rcm 
ail ~lmplcsuraciucd 

with uauqmblc bllalr 

F m n c y :  1 per batch 
of 20 vmples 

G f i 9 ~ :  Mun be within 
lrbonmy control chrn 

limits 

Comcrivc k r ion :  If not 
widup labomtoy c o m l  

c h n  hrmo. re- dl 
urocirocdvmplts 

Frwucacy : I per batch 
of 20 vmplcs 

FriPcrh: Must be within 
labfacMyCOlllY0lebut 

limit0 

Comctive A- Flag 
dam wade of  lirmt 

Not A p p W I e  

. 
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TABLE 8.5-1 
brgnhic Laboratory Quality Control Samples 

(Continued) 

Cnuna: -5 20 % RPD4' 

- 

Topl 
orgu 
H Jider 
( M X )  

Method 
Blank 

kbonmry 
Conuul 
sample 

Mamx Spike 
srmpa 

~~ 
Du- 
sunpie 

d m  outs& of limit. 

fmruency : 1 per buch of 
d 20 wmpks 

m: Concemwion 
krs chn q o m q  Liarit 

Comnive Action: Rem 
all vmpksusockDd 

wirb unrccepcrblc blank 

Frrmency: 1 per buch of 
r 20 samples prepped 

Criuna: pcrrcni rccovcry - 
of a m l y e  must k wilin * 20% 

Corrrcave Acttop: Rerun 
nllumpltluul~ured 
with uDlcfcpoMc LCS 

-: 1 per brPcb of 
20 rrmpler 

- : W a r e  
75% - 125% recovery 

Radyze  if rrmple 
fcmmtug. Umt. 
d r D ~ w m h  

unvccpoblcmsprlre 
llmplc 

Not Applicable 

Criteria: s 20 %RPD4'' 

Cometive A c t ~ ~ n :  
Rcaxnlytt if sample 

rermmuy. If not. flag 
dam ouude of limit. 

peuuency: I prr b a d  of 
s 20 runp1es 

CrittrL: Cowcamion 
leu drra mponing limit 

Q p m c  AcPiog: Rerun 
a f l ~ u r o c W  

with urrrcctpPMr bluJr 

Fnaumy: I p r  broth of 
5 20 slmplcs prrppcd 

C m :  prccm recovery 
of d y e  mu% be within * 20% 

Corr#av_cAaion: R m n  
a - ~ ~ ~ e d  
wtd! uaracpablt LCS 

T 

Nor Applicable 

Not Applicable 

Contcdvc Action: fig 
data mu& of limit. 

Not Apptiuble 

Not Applicable 

-: I pr brtcb of 
aueptcr 

C d m :  Lnnia are 
75% - 125% mcowTy 

PcurrhneaIunpk 
n ~ . I f n o t . f i y  
d a m m a  

unrccepPbkmmirlprtc 
rrmpk 

Nac rroplierbk 

Not AppliubIe Not Apphbk  

Not AppliaMc 

i 
I 

Not Applvrblc 1 
d 
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TABLE 8.5-1 
~norganic Laboratory Quality Control Samples 

(Continued) 

I 

Turb~d~ry Mehod 
Blank 

Labantory 
Control 
Sample 

M m  Spike 
I, SMPlc 

bhuix Spike 
DuplrrP 
srmpk 

Duplicate 
Sunpie 

Comcnvc Action: 
R e a ~ ~ l y z e  ~f sample 

rcrmtning. If not, flag 
data ouulde of lirmt. 

Frrsucncp: 1 per balfh of 
s 20 tonrples 

C r i t c ~ :  Concenrnnon - 
musr be less dun h e  

rrpomng limit 

Comctive Acdon: Rerun 
all samples asrocktcd 

w ~ l h  unacceptable blank 

Frcauency: I per batch of 
r 20 samples 

Criteria: hicent ncovery - 
must be within lobontoy 

conttol dun ~imiu 

Comcwe  Acdon: If not 
w~lhin labontoy conml 

c k n  lirmu. rcmn all 
usocvred vmpks 

Not Applicable 

Not Applicable 

Fmntenru: I per batch of 
20 samples 

Criurii: r 20 R RPD'" 

Comftlvc Acrian: Flag 
dm w u d e  of lamif. 

Comcuve Action: 
Rtvulyzc ~f sample 

remaining. If not. flag 
data ouude of limit. 

Not Appi~cable 

Not Appliubk 

Not Applicable 

Not Applicable 

Not Appliublc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appllublc 

Nor Applicable 

Not Applicable 

Not Appliublc 

Not Applbcable 

Not Applicable 

Not Appliuble 
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TABLE 8.5-1 
Inorpa& Labor* Quality Control Samples 

(Continued) 

at1 samples usocnted 

rmnkrrbytsad. 
See CLP M for 

r r c O V C y  of d y t C  
mwt be knwcn 80- 

C o d w  W n :  
R c m  dl a m p k s  

with 

m: L ~ I O  for m: Limirr for 
per- newcry are percan m v e y  we ~ : L i m b f o t  

plcta-cry= 
7s - 1US vnlcu 

uwqmbk MS. (See 
SOP for droilcd SOP for &uM 
comclire wrion comeriwretion 

coac. is > 4X me 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

- 

ICP Mculs 

Dupliuu 
Sample 

Method 
Blank 

. 

Comcdvc Action: flag 
dara P U ~ C U U ~  with 
unacccpnble MSD 

Not Applicable 

F m m :  1 per bopch of 
s20 samples 

Criteri.: Concentration 
leu thrn rrpomg lirmt 

Conemiye Action: R c m  
rUrrmplcrusoctuLd 

wlchlllvsceppblebhk 

Comcdve Acdon: f lag 
datr usocnted with 
umccepmblc MSD 

Post digestion spllre if 
sample rrsull r 4X the 

splke level. 
Serial dilution at 5X, 

%Dtn < 10 

1 per 20 rrmplcs 

Fremeruy: 1 per btPb of 
s20 -la 

criteria: Co'~ccmaon 
ku tan m p o q  Lirmt 

Comcdvc m; Rentn 
dl sunpies rrcamred 

wirhuarccepgbkblank 

Fmrumy: 1 per 
9MIyoul bolrb of 
s 20 samples 

Criteria: Mvirory 
limiu of 520% 

Rm4' 

Cormrive Action: 
Flag dam ouude of 

nngt 

Fmumcy:  1 per 
W o f  s 2 0  

vmpks 

Clitc~ia: 
colmwama 

S CRDL'*. If llbt 
all maples beween 
dKCRDLml lOX 

h e  blank values 
must k *sled. 
Sea CLP mclhod for 

dcmls. 

Conecrivt Adon: 
R e m a l l v m p l e s  
uracirad wirh 

unreccpPMe b l u  

Not Applluble 

Not Applicable 

h 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

. 

Mama Spike 
Slmplc 

M.mr Spike 
oupliure 
srmpk 

Comcnvc Acnon: Rerun 
all r~rnplcs auociaud 
with umcceptablc LCS 

w: 1 p r  b a a  of 
s20 ~ l e s  

m: timm for 
pcrrcat ncovey are 

75 - 125% 

Comcnvc Actioe: Fllg 
data UKKUD~ with 

unacfeprrblc mama spke 
Yrnplc 

Fmuew: I per batch of 
20 vmples 

m: timm for 
rrcovry m 

75 - 125% 

dra uu~iatod wldl 
unrcccpPbk rmau spike 

unrpk 

Lomcrive Action: Refun 
all samples asmcuced 

with unaeceppblc LCS 

m e w :  1 per broth of 
520 ~ l c s  

m: Lnnua for 
pcrccat rcfbvery arc 

75 - 125% 

Camcrive Action: Rag 
dam rrv~lrtPd with 

ulvcccpmbte ma& spike 
wmplc 

Post m n  spike if 
luaple mt 2 4X Ibc 

spke level. 
setid dilution at 4x. 

%vn <to 

w: I per b a d  of 
20 smpler 

Criteq: LMm for 
p c m  m v e r y  am 

75 - 125% 

ComCtive Actio@: Fly 
dam ulofumd wi&l 

uruecepmble matfix spike 

mun be kfween 80 - 
120% exccpt for Ag 
ud Sb (or supplier's 
embl'irhcd w e  for 

solid) 

Comcnve Action: 
Remn d runplcs 
usacntcd wid, 

UnrtcepPMt LCS 

F-y: I per 
bmh of 520 

Ymphs 

Crium: M v m r y  
linuts for percent 

m v e y  m 
75 - 125% 

Comcrivt Action: 
Fly dan .uocLId 
with uampmbk 

nnaix spike vmplt 

Postdigenion @e 
a ~mple ~ t d t  

5 4X tk w e  level 

Not Appliubk 

Nod Appliu#c Not Appliuble 
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TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

Comctivc Action: 
Flig dim wudc of 

'I) National Pollutant Discharge Elimination System 
''I Resource Conservation and Recoverv Act (Test Methods for Evaluatin~ Solid Waste. Phvsicd/Chemical Metfiodf, 3rd 

edition, Final Update 1, July 1992 
'" Contract Laboratory Program 
'" RPD - Relative Percent Difference 
'" 46 D - P e m t  Difference 
'" CRDL - Contract Requ id  Detection Limit 
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TABLE 8.5-2 
0ignnL Laboratory ~unl i ty  control samples 

Qc 
Analysis Sample NPDES'I1 

Method 
Bllnlr 

Labonmry 
Control 

F m e n c y :  I per day 

Criteria: Concemrion 
leu man rtparrinp lmi t  

~ o m a v c  Action: Re- 
cxmcr md Mnrlyze all 
samples asroenrcd with 

unrecepablc blank 

Freauenq: I wnb u c h  
batch of sampler or when 

ncw m g c n u  arc used 

critcfia: peFcclu m v c r y  
muu k wnbln acccprrnec 
limits given in mQod for 

each d y t c  

Comcavc Acaon: Rc- 
extract a d  reanalyze ill 
samptcs ruocutcd with 

unacccppblc LCS 

Crisria: Conccnuamn - 
less dun rrpomg lmr 

Comcavc Action: Re- 
e x a t  md remdyrr dl 
mmplcs assocurcd vnh 

unrcccpmble blank 

m e n c y :  1 per 20 
samples or uci b a a  of 
~unplu. whicbcvcr i s  

mon frequent 

m: pertcm m v c r y  
muukwubnrceeprna 
limits ~ i v e n  m mcrhod for 

each d y a  

Comctive Action: Re- 
crprct ud d y z e  ill 
wmpks urociatcd widl 

unrccrpable LCS 

F-: 1 per 10 
luapks from uch site or 
1 per m o d .  whichever is 

more frequent 

Crictrh: prccm mavery 
for crh rnlylr rbould k 

C o m e  Action: Flu 
dm urrurod wial 

llmcqwk WUU splke 
IIllrpk 

Not Appliublc 

-: 1 per 
.nrlyaul koh of  r 20 

Ilmples 

m:. Rrctm recovery 
b r t r c h e s b w l d k  

wlhin r d v b r y  l i  
$ivca in mcmod 

Frwucw: 1 per 
adyaa l  w of r 20 

=@- 

m: prcrm recovery 
fortub.arlypeltrouldk 

wlrbia d v w y  limits 
given in mrrbad 

w v c  Acnon: Rag 
l o  u v ~ I u c d  wrth 

~ c c p P M c  munx sprlrc 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Applicable 

1 per 10 samples 

1 per batch 
( 5 20 uarp le~  
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

D i o x d  
D i b c n z b f u ~ s  

inumal 
Srudards 

Metbod 
Blank 

kbonaory 
C o m l  
simple 

method blank and alI  
wmptts (QC included) 

Mehod Blank Criana and 
m: 

All wrrogarcs must be 
within labontory 

csablrshed control limits 
before m p l e  d y s ~ s  
PM. 

Sam~le Criac*: 
R c t x m c t  samples or flag 
sample dm not meeting 

sumgate cnocria 

Optlorul: Inttrnnl 
rPnduds arc added to the 

mcrhodbLntdal1 
vmplcs (QC &Wed). If 
used, umr cmtpaud as 

used for surrogates my be 
.pplopmo. 

Fmumq:lpcrbcehof 
s2Ovmpkrup1cpd 

-: Cwccmnoon 
lcrr thmn rrpomng limit 

Comdvc Acaop: Re- 
errnctradmmlyscrll 

poSlIive srmplerurocm 
w u b ~ b ~  

L-: 1 per buch of 
S 2Oumpkrexmcnd 

-: per- m v c r y  
rrmslbewubm~cfrpcmcc 
lirnio gnen m mrrhod fot 

each d y u  

Comcrive Action: Rc- 
cxvlcl md m y z e  all 
samples assocmted w~th 

unrcccpable LCS 

Surrogaus sp+ed into 
method b W  ud all 

samples (QC kludcd) 

Method Blank Criteria md 
M: 

All sumgaes mu* k 
withm labontoy 

emblirbcd wneml lLnm 
before sample analysis 

P-. 

w e  Critcm: mpks 
which have my sumgue 
o u d e  of lab embiirhed 

control limio w ~ l l  be 
flsggal u cslmaml. 

Upon client nqum will be 
r r w i y z a i  onct Ind borh 

K O  of dam repom. 

Opabd: laccmrl 
sudanls ut ddcd to the 

mcrbadblrnlranddl 
trmpkr (QC indudcd). If 
used, wm compaunds as 
usad for sumgates my be 

.pplop-. 

Frwueney:lprkohof 
S 20 su@cs ex& 

gritetia: Concenmrion 
less rhn teponing lknit 

Corrrccive Acrio~: Re- 
examdr r ra r l y re r l l  

positwe vmplcrusochtrd 
w i d t u ~ e b h k  

~mwm: 1 per bmch of 
5 20 sampler e~meced 

C r i ~ d :  percent recovery 
rmnbewrthmrcccpPacc 
lirnio given in mcchod for 

csch a d y o  

corncove Acrion: Re- 
extract a d  n w l y r c  aI1 
samples usocuad wrd! 

unrccepmbk LCS 

Not Applicabic 

Not lsppliclMr 

Not AppliuMe 

Not Applicable 

Not Applicable 

Not Applrr$lc 

I 
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> 

within advisory limits 
glven tn method 

Colmnve Amon: F l y  
dam usocutcd with 

umccqable rmair spike 
sunpie 

given in methad 

f o W v e  m: Flag 
dm luocvaed with 

umcqmMe mrair rpikc 
suapk 

Mamx F m e n c l :  1 per F-: 1 per Not Applicable Not Appllublc 

Formrldclryde 

spike 
Duplicate 
Sample 

Dupliuu 
sample 

Sumgaus 

hwlml 
SPadudr 

Method 
Blrnlr 

labontory 
Conaal 
sunpk 

Munx 
Spkkc 

slmptc 

u u r y a u ~  b a h  of r 20 
runplel 

Crinfia: percent recovry 
for each amlyre h d d  be 

widun advisory l iuh  
given in mcdrod 

Comctive Action: Flag 
dam assucultd with 

unrcccpble manix spk 
duplicate &e 

Nor Appliabk 

Not Applicable 

ImmlnlarrdudrIrr 
ad&dcprllvmpkr(QC 

s8mpla irdudd). imrlml 
srududncovsryrhould 

be bmccn 40 % to 
120 Z 

Not Applicable 

Not Applicable 

No1 AppliuMt 

rarlyocrl broth of s 20 
w 

Criteria: percent recovey 
for euh matye dmki be 

widrhr advisory Lunur 
given in mtdrad 

C o m c d n  Actioq: Flag 
dam u10cilOd widl 

unrcctppbk rmain w e  
duplif=qmole 

Not ApQlicrbh 

Not Appkabk 

Iamnlrpodudrut 

ddedmUrrmpler(QC 
mmpks iuchcid). 

Iaorarlsmmhrdrrcovcry 
rhouldkktwaan405- 
120 % for M a b d  n80 
d -40 Z - 135 
% for Mclhod am. Use 
limia in lrboruoy SOP. 

Not Apphbk  

Not &@cable 

Not Applwrbk 

Nor Applublc 

Not Appliublc 

Elm ApOlrrblr 

Not Appliablr 

Not Applicable 

Not Applicable 

Hot Appllublc 

b 

Nor Applicable 

Not A p p l d k  

I per 10lrmplrs 

s rtpow limit 

Not Applluble 

Not Applicable 
k 

& 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

umpks. whichcvcr 

Criteria: Concmmdon 
less dllP npo* Limit 

Conccnmrion less 
Co&t Action: Rerun drrn RpOrM# l h l  

all rrmplcs uurekod with 
unwptrble blank. Re- 

exmct if stdl 
assoeilted wlrh 

unacccptrbie blml. 
Reextract if sall 

exareaon bueb of 
samples. whicker  

mclbod for ach 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

-: -per#m rrcwe y 
for each a y e  rhauld be 

Comctive Acwn: Fiag 
dm asmcutcd wah 

uruccep~bk munx pike 

m: pmcat mvery 
t o r c r c h ~ s h o u b d k  

wirhia dviroty limits 

d i r b s d  comrol 



Proccdurt Change No.: INTERNATIONAL 
TECHNOLOGY 
CORPORATI ON 

IT ANALYTICAL SERVICES DMSION 
PROCEDWRE/DOCUMENT CHANGE 

PROCEDURE/DOCUMENT SECTION(S) AFFIXED BY CHANGE: 

Table 8.5-1, 'Inorganic Labratory wily Control Samples'. page 198. 

REASON FOR ADDITION OR CHANGE: Addition to Hydnzinc (colatimaric) to the ublt. 

SAMPLES OR PROJECTS AFFECTED: N/A 

BYIDATE: Na!mal DeRubeir OZIWM 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

srmplcs (QC included) 

Nim- 
arornancs by 
HPLC 

lntcmal 
Standards 

MerhDd 
Blank 

L*boWY 
C o m t  
S-Pk 

Opnonal 

Not Applicable 

Not A p p l d l e  

hll ~ur ro~ i t rs  mua fd 
wkhin labomtory 

csnblished wnml limits 
before sunplc u v l y s ~ s  

P-. 

MDIC Criterir: snmplcs 
wbich have any surrogate 
ouude of wnool l i  

will be flagged. 

O p n o d  

F m c n e y :  1 per S 20 
wnpks or eteil exmcribn 

brPb of srmples. 
whvhtvcr is gnucr. 

Critcrir: C o n c e m d p  
kw chn repom h i t  

Comcrivt &don: Rc- 
cxmct rad reumlyzc all 
s r m p i e s ~ g o c w  d 

uarcrpcla- 

m: I per 520 
smplcs or acb exarccion 
batch. whickvcr is g m r  

CAB*: pr#m rrcovcy 
m u t k w u b n ~  
l imb given iu mclbod for 

cub rnrlye 

r~rrenivt AFtion: Re- 
cxmcl rad m n a l y r c  all 
~ m p ~ c s  asocllod w a  

unacccpable LCS 

Not Applicable 

Not Applicable 

Na Appliubk 

Criteria ud LCS: 
Sumgare conaol 

limit is 70 - 130 % 
recovery. If Blank 
M. lecmact rad 

remllyze. i f  sample 
foils. d y t c  lad 
repon best d t .  If 
ben rrs~lt not witbin 
bits. tepon bob 

Mlla 

samples whvh have 
any sungr1c m a d e  
of c o m l  limits will 

k flqged. 

Not Applicable 

Frraumcy: 1 per 
batchof 5 20 

vrnplcr exnacpcd 

m: 
Cooccaaroon less 
d u ~ ~ ~  

CoIrecme &Qgg: 
hm dl nmplts 
uracktedwdl 
-m 
m: 1 per 
kPehofc20 

Y l a p l u ~ ~  

m: plesnt 
mcmmryrm~~k 
rirhiaulxpma 

limmgiveniu 
-for k d l  

-Ye 
I 

E o m h e  m: 
Rerun dl umpks 
rrrocird wnh 

unrcccppblc LCS 
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. -. TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

> 

Munx 
S P ~ E  

Duplicrrc 
Sample 

I 

Dupliutc 
-1e 

Surmgapcs 

Not Appticable 

Not Applicable 

Not Applicable 

Not ApplicrMc 

Not Applrrbk 

Not Appltcable 

Not Applicable 

Non-Merhrae 
OrginL 

Compounds 
(NMOC) 

Inrtrnrl 
SPadMts 

Mcmod 
Blank 

I 

bmfY 
Conmrl 
Sunple 

Mama 
Spike 

Sample 

for trcb rarlyte &odd be 
widun advisory limits 

given in method 

Comcuve Acaoq: Flag 
dam u v ~ i r r e d  with 

uwecprMcmrPix 3piltc 

trmpie 

F-: 1 per 
inrlytrul buch of r 20 
samples fccrived wimiP r 

oncmoarhpnod 

m: prcmt recove y 
forachlarlyacrbouldk 

wirhia advisory l i m i ~ ~  
given in mehod 

-ve Actioq: F ~ J  
dam a s s o c d  witb 

~ ~ b l e m l p i r r p i L t  
wmpl~ 

Not AppliuMe 

Not Applicable 

Nb ApplicrMr 

Not Applwllbk 

Nor Appkablc 

Not Applicable 

Not Appticabk 

Not Appliubk 

Not Appliubk 

Not AppliflMt 

Na Applrubk 

Not Appbble  

Not AppirrMc 

will be abmrmd in 
f d  repon when 

rrqucrcod by client. 

mcncy: 1 pr 
a d y a u l   of s 

UlUrnph  

m: None. 
wuh spike 

dupliue rrsut~ will 
b c ~ m f i r u l  

report when 
requcsPad by clicnt. 

Not AppliuMc 

Not Appbbk 

Noc Apphdk 

: 

R 
m: 1 pr day 

-:AUwge! 
u m I y m s m ~ ~ l k <  

mponmglimu 

Qr-e -Q: 
RcadYst. obQin 
*cccpr#r- 
bcforrpmerdrql 

Nor AppliclMc 

Not AppllcrMe 

- 
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Organic Laboratory Quality Control Samples 
(continued) 

w 

r 

Analysis 

Non-Metham 
Orgmc 

Compounds 
(NMOC) 

(conrirmcd) 

PAHs by 
HPLC 

Qc 
Sample 

Mamx 
Spike . 

Dupliutc 
-Q@e 

Dupliutc 
Sample 

Surmgatcs 

Inltmal 
Standards 

Method 
Blank 

kbonmry 
C o n ~ ~ l  , 

Sample 

NPDES"' 

Not Appl~cablc 

Not Appl~uble 

Not Applicable 

Not Applicable 

Frcauency : 1 with Uch 
baich of sampler eamctcd 
or when new reagents u d  

Cntena: C o ~ c n m n o n  - 
~CJJ thrn EpOmg h i t  

Comcrive Action: Rc- 
exmft rad mrutyst dl 
1uap1er uu~irpd with 

unaccepable blank 

m: I wirhueb 
of vmptcs extracod 

or when nw mgcnrs used 

m: pemm recovery 
~ b e ~ ~ c c p a ~ c t  
lW given m memod for 

& rnrlylt 

Gorncrive A m :  Rc- 
eamct md f w d y z e  rll 
wmplcr mockred w~ch 

unxcqmble LCS 

RCRA(S WS46)'z' 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Frraucncy: I per20 
samples or each camt ion 

batch of  samples. 
whichever is more 

frequent 

gritem: Conccnmhn 
leu lhrn repornag l h t  

Qmcrive Acrion: Re- 
cxrnct md nrarlyzc 111 
~mpks usocLad WY 

u-=mb- 

Fnauency: 1 per s 20 
vmplu or each exmuon 

b.Pch of sampler. 
whkhtvtr is more 

Critea: Pcrecm m v e y  
mus be widun Lbonmry 
derived limiu 

Can#ave: Re- 
e x a r n  md rrrnrlytc 111 
zrmpks iuociaad wirh 

una=cpmble LCS 

CLP3' 
(88 and 90) 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

OTHER 

Not Appl~cable 

Frcaucncy: 1 per 20 
samples 

Criari.: %D must 
be s 30% 

Comctivc ActiOp: 
Flrgda~rsvrcvod 
with unrcccpPblc 
duplicuc Ympk 

Nat AppltrMc 

Not Appl iubk 

Not Applicable 

Not Appliuble 
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one month pcnod 

I 

Mnm.5 

Spike 
Duplrcatt 
Suaple 

" 

Duplicate 
Svnpic 

Sumgarcs 

Inrtmal 
Standards 

w~rhtn advtsofy lmu 
given in methad 

Comcave Action: Flag 
dam rsroelrtai w ~ t h  

unacceprrbte maaix spkt 
sunple 

Not Applicable 

Not Appldle  

NOC sparficd in mdmd 

OpoOd 

- 

within advisory limits 
given in mehod 

Comeme Acuog: Flag 
dm usocW w~rh 

unacceptable rmm zpkt 

Frwucnsy: I per 
rnriyoul b a a  of 5 20 
samples w ived  withra a 

one m o ~ p c ~  

Cfitc*: percent recovery 
for ufh analye should k 

within dvmry limits 
given in mcmad 

Comctive Action: Flag 
&a oucrcrusd with 

u w c q n b k  araix spPs 
m e  

Not AppliuMc 

SungprrplMh 
mclbodbhkmddl 

rrmpka (QC iaekdcd) 

Memod B W  Cmrm urQ . . 

1SS: 
~umunfrl lwithin 
Umry e m b u d  

conad limits 

-: smpk 
wbich have lay 
amide of comm1 limiD 

will k flrllcd. 

OProd 

Not Applicable 

Not AppliclMe 

Not Applicable 

I 

Not A p p l d e  

1 

, 
I 

NM ~ p p l r u ~ c  

 NO^ Apphble  

~ o t  ~ppbcabk 

Not Appliuble 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

Cripyi.: No dctrcrs 

i 

LDbororory 
Control 
Sample 

Marnx 
Spike 

Sunplc 

h(rmr 

SpilrC 
Dupliurr 
sunpic 

Dupllutc 
Sample 

Not Applluble 

Not Appltcablc 

Nvt Appiiuble 

. Not Applicable 

Not Applicable 

Not Applicable 

Not Appliublc 

No1 Applicable 

.. 

Not Applxable 

Not Applicable 

Not Applvlbk 

Not Applicable 

Comctive Acaon: 
D b s s  with client. 
m c k  down potcrmd 

~~S of 
c m d m i o n  

Fmuency: 1 per20 
or fewer sunpks 

-: Perecnt 
m w y  dmld be 
withiQ40- 160 % 

C o d v e  Acmn: 
Venfy calcu~onr. 
tnek down p o r e d  
sources of c m r .  

d i ruu  with client 

Fmency : I per 20 
or fewer sunpies 

m: Percent 
m v c r y  should be 
within 40 - 160 A 

ComctivcActiolt: 
VtCity -. 
~ k d o w a ~  

vrulees of emr. 

' 

d i r c u  mB client 

m: 1 pet20 
or fewer trmplu 

m: Percear 
rroovty rhould be 
-40- 160 %. 
%Diffuamrbould 
bewiBin* M %  

Vc* ulculriom. 
m i  down pomorl 

SOUKCS of emf. 
divrur with clkm 

Not Applicable 

' 
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TABLE 8.5-2 
0 r g d c  Laboratory Quality Control Samples 

(continued) 

- 

Pelricdes/ 
PCBs by GC 

Inteml 
spnduds 

Merhod 
B W  

Not Applicable 

F-: I wid! LICb 
baechofprapkrexd 
o t w b c n l m w ~ u r e d  

m: C m ~ n  
leu cbm repma# limit 

ex- rad rtrarlyrc dl 
vmplcruroepredwlch 

U - m  

Not Applicable 

-: 1 per 20 
-orcuhexrnclion 

ba=hofIrmplcr. 
w b b t r  is m o ~  

f=Wm 

-:conemmtiw 
WlhrnrrpofmgW 

-; Rc- 
exmaiadnrar lyzer l l  
r r a p p k l ~ t r o o d ~  

UlYCtEPObk- 

Nor Appliubke 

Freaucp~y: 1 per urc. 
I p e r 2 O P m p l u . o r l  
pet simple tunetion 
m, wbicbmr is 

8-r 

C r i o r & l : A l l e o w  
< CRQLc" 

Eomerive &QQQ: Re- 
exmamdrsraJyzc 
r l l smp&sru#id  

wim&mwxpmbkblMk 

Pcrcem ncovery 
should be withm 

2 5 - 1 5 0 %  

f nmcrive Action: 
verify dcuhtioru. 
a r i r d o u m ~  
roum of error. 

dirrur with clicnc 

IilDcrarlspaduds 
spikdiatomcmod 

blankradrllIIlnpkr 
(QC iactudd) 

-: 
PtlrcDt fecovcry 
sbould b wilhin 

2s-IN% 

Comclive Acfion: 
venfy calcuhom. 
arkdownpoaaorl 

raunccr of emr .  
discuswith diem 

Frraucac~: 1 per 
WC. I pum 

m q k s ,  or 1 per 
nmpltexm&n 

h ~ h .  whichever IS 

greater 

Crittry: Cow. 
< rrpomimg limn 

Conedve A*: 
Rcnrarllsmpk 

L U O C ~ W I ~ I  

-w 

' 
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w i t h  labontoy- 
c s a b l W  conaol 

within advisory limit5 

Cornetive Action: flu 
&m L U O ~ ~ P ~ C ~  wtm umccqable  mruix spike 

Critcril: pcrccm m v e y  
formcbdytrsboukik 

w n b n  d v w r y  
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TABLE 8.5-2 
Organic Laboratory Quality Control Sampies 

(continued) 

hatch of s 20 

. 

Penoleurn 
Hydrocarbans 
Total by IR 

Sumgrlcs 

Intend 
SPrdudr 

M ~ . t h d  
Blrdr 

Not spcclfd in method 

@-nrl 

m: 1 witheach 
ba& of srmpks ex- 
orwiwnmwnrgmtruud 

m: Co- 
ku dun rrpomng lmrir 

exuaa  rrd d y r t  dl 
vmpkrrnacvoedwldr 
-w 

S u q a p r  waked mr0 
nvrbodblrnlrmdall 

vmpks (QC iadudcd) 

. . 
Method- 1 

443: 
IbsaImmuthll w h  
hbonmy esQMirbcd 

c o m l  limin 

S m k  Crice*: Slmplts  
which have my sumptc 
ouadt of coma1 liah 

will be flagged. 

.-d 

Not ApplicrMe 

Sumgrrcl ~ J r c d  mto 
mhdbLalrmdrll 
tlmpks (QC 

MctbodBlrnlrCnoc ' a  
oad: 

pererm -very for 
--k 
witbin b e  d v b r y  
limio 60.150 % 

smpks whrh h v e  my 
au~grerouoidrof 
d l imb  wdl be 

ilwed. 

Not Requual 

Not ApplrrMr 

recovery for each 
U y t e  rbwld k 
wrthin advisory 
lima given in 

merbod 

Corncrive Aetioa: 
F l y ~ u u r c ~  
duavcepPblc 

rmnixspikerrmplc 

Not Appl-e 

Not Appl iuMe 

Freaucncy: I per 20 
smpkortrcb 

exmcrion bmh of 
urnplea. whichever 

is gmer 

Crircq: 
C o m n  kss 
h~r rpomgl imi t  , 

Rasunct .ad 
fmlmlyze dl ulmlc. 

lvocumd vtlh 
UnrcccpaMc blank 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

Qc CLF" 
Analysis Sample NPDES"' RCRA(SWSd.6)"' (88 and 90) 

Pemlcum Laboratory Frcautncy I with each Not Applicable No1 Applluble 
Hydrocarbons Control k a h  of samples exmcrcd 
Total by IR Sample or when new reagenu used 
(conawcd) 

Cntcna: percent ncovey 
must k withrn labontoy 

cstabl~lcd acceptance 
lm1u 

Correcnvc Acnon Re- 
exmct and reanalyze all 
samples assocured w t l  

umcccprnble LCS 

Mamx F m e n c y .  I per 20 Nor Applluble Not ApplluMe 
Spike sunpies from each sla or 

Sample I per month. wb~chcvcr a 
more frquent 

Cntcna: percent recovery 
must be wlthm labontory 

csubllshcd accepmnce 
lmtr 

Comcwe ACPO~. Flag 
dam 8ssoCud with 

unrcfepcrk mnm spike 
- ' P l =  

b. 

hfrmr Not AppdwrMc Not A p p W e  NOf Applublc 
sptllc 

DupluD - 
L. 

Dupllurc NOI Applluble Not Applrrble Not Applmbk 
sample 

Surrogaas Not AppQable Nor Appl~uble Not Applmble 

Intcnul Not Applluble Not ApplcuMc Not ApplrrMc 

Freguency: I wich 
crch brrch of 

wmples exprclcd or 
w k n  arw reagenu 

Critck: percent 
tecovey must be 

uarcccp~Me LCS 

m: percent 
recovery for each 
Pnrlytr should k 
within lrbomy 

e s n b M  
lcfcponcclrmm 

Crie*: pncnt 
m m e y  for uch 
-m-k 
w a i n  kbontoy 

erablbbd 

Nbt Applicable 

Not Applicable 

Not Applicable 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

s2O vmpkror  e8cb 

. 

Lbntoy 
C0mrall 
Sample 

Matrix 
splkc 

sunpk 

h t n x  

SpiLt 
ouplierPc 
srmpk 

hpllun: 
sunpic 

Not Applicable 

Not Appliublt 

Not Applrrble 

Not ~pplrrblc 

Not Appirrblc 

Not Applicable 

Not Applrrbk 

Not A p p b b k  

Not Applicable 

Not Appliuble 

. Not Appliuble 

Nor ApplicrMa 

c x m c b n  m of 
umpkr. w ~ v e r  

a p o t r  

ccioer*: 
C o - n h  
bunrrpofmgfrmit 

Corrective Actiog: 
Re*xmct all -+- 

wjdl mcqaabk 
blrnk 

F-: 1 per 20 

Sriterir: klrm 
ncwcy mutt k 

wimin COmYol fhn 
limits 

C o n # r i v t :  
Reexprt rll 

=@=- 
-u-=wk 

LCS 

Raommdd for 
m-ww - 
F-: I per 

rarlykatbdlof 
r 20- 

m: pclerm 
'-=v*- 
e - k  
widlimdnrory 
limio @an in 

mcrbod 

so-e 4iw: 
Fly-- 

w d l  umcqnwe 
-lpiLc-w 

-rdsd for 
rpsd.v.llw 

Pml- 

I 
- 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

inm Memod Blank 
.ndrllsrmpks(Qc 

, 

Purgeable 
Halocarbons 

by Gc 

internal 
Sundrtds 

Mehod 
Blank 

hbonrory 
Conmt 
srmple 

Not Applicable 

Frcsuency : I p r  day 

Criarir: Conccnmtion 
less than repomng limit 

Comcrivc Action: 
Reuvly zc rli zrmpiu 

ilszoclied w ~ t h  
umccqmble blank 

Frmtmq: 1 M a c h  
brPch of s a q k s  

Criccd: prrrnt mavery 
must k widrin lcccpruve 
limn liven in m h d  for 

ucb rarlyre 

Comfrivc Actton: 
Runrlyzc rll samples 

ruoeuocd with 
unrcccpclbk LCS 

Not Applicable 

&a~c!xy : 1 per 20 
samples or each exmcnon 

batch of sunpier, 
whichever is more 

frequent 

Crittq: Cowenation 
less than npomng limit 

Cometivc Achn: 
R e a d y r c  dl ymples 

usocvted with 
unsccqmbk b i d  

Freauency: 1 per 20 
rrmptes 

m: percent m v c y  
must be w h  a c m e  
Iimiu given in memod for 

each U y l y p  

Q m t i v e  Action: 
Rcuvlytc ail Ympks 

ruocutcd with 
unvccpoblc LCS 

Not Appllublc 

LCS Crittm: 
W v e y  of 

SUmgatCS shDuld be 
w i h  50% - 150% 

Sampks which hrvt 
my armgate outride 
of c o m l  l i d  d l  

anyrcd 

Not Appkdc  

. 

Not Applicable 

Not Appliubk 

Nor Applicable 

Not Apphble 
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TABLE 8.5-2 
Orgariic Laboratory Quality Control Samples 

(continued) 

given in meihod 
glvcn In method 

data uv~vppd w i h  
dam assacipttd with urvcecp~ble manu spllrt 

m: pcrcrnt recony 
for ewh IIH(YDC sbould be 

widrin d v w y  limns 

before rrmpk rnrlysis 
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TABLE 8.5-2 
organic Laboratory Quality Control Samples 

(continued) 

i 

Semi- 
volaules by 
GCMSfn 

Method 
Bhnk 

Lbontoty 
Control 
Sunpie 

M ~ i x  
%* 

Sunpk 

Frcauency : I with etch 
batch of samples txcracud 
or when new reagenu used 

C n r e ~ :  Concentnuon 
less d m  rrpomry lirmt 

Comctive Action: Re- 
e x a w  a d  r a d y z e  d l  
samples amcufed with 

ulucccpnblc blauk 

Fremcmy : I per b ~ c h  of 
s 20 samples exfncDd 

Criuril: pclrcat m v e t y  
must be w h  rcecp~ace 
limits given m mcrhod for 

uch d y t c  

Comerive Action: Rc- 
exmct ud rrrnrlyrc dl 
samples rsrocurcd with 

unrcecpPble LCS 

m: 1 per 20 
srmpksfmmuchsiocor 
1 per mot&. whrchevcr IS 

more frequent 

C r i e s :  p r a m  m v e y  
for a& d y m  lbarld be 

widrin advisoy lirnm 
given in mtmod 

Comctivc Action: Flag 
dam uzocutcd with 

unrcecprrMc maix splkt 
=PIC 

Fnaucitcy : I pet 20 
wmplcs or ucR erarcnon 

b o d  of samples, 
whichever is greater 

Critcrh: C o n c c ~ r i o n  
less dm npomng limil 

Con#ave Acwn : Re- 
exum ad rt.IYiyze d l  
vmpltrassowcd with 

uolsscpobk blrat 

Frraumy: 1 per 20 
samples or each extraction 

b.tch of samples. 
whkhever is prtuer 

m: percent recovery 
nmstkwnhh.cecp~ace  
limb given in method for 

each ~ a l y c r  

SO&C Acgpg: Rc- 
cunnradllerarlyrcdl 
~ u r o c h p s d w i h  
-Lcs 

Frwucncy: I per 
r p r l y ~ b r r c h o C r 2 0  

Wrnpk~ 

C r i t e ~ :  pmm m v e y  
for crb d y e  rbould be 

d h b  dvirory limm 
given in nwtmd 

-vc Acoop: fLI 

Fteouency: 1 per bawh 
of s 20 srmpks 

extncrcd 

Cdo-: Coneenmrion 
less than rrpbmng limit 

Comcave Acuon: Re- 
cslncl ad r#nrlyte 
.LI Dmples uroekod 

with uarcfcpPMc b U  

Not Applicable 

m: 1 per 20 
sulQtlcror crh 

c x m c l l ~ l  b.ab of 
samples, w h d w e r  is 

mofe frequent. 

m: pcrccm 
rswcr)lforeacb 
iarlprtraJdk 

widm d v i l o y  limirs 

I 

Fmuency: 1 per 
b~mh of 5 20 

umples txoactod 

Cria~ia: 
Concemntion kss 
ttvnrrpamagtirmt 

C o r ~ t i v C  A&q: 
Rc+xmcl a d  

ready= all slmpIcs 
ruocmoed with 

umccepmble blu3 

m: I per 
botch of 5 20 

srmpks exmeted 

- Criteria: pcrccnt 
t t ~ ~ v t r y  r m ~ n  bc 
within 

limits wen io 
rmlhod far ach 

W y t c  

dam uaocm~d wldl 
unaccepable rmcrir spike 

umpk 

' 

~ a i a m c c b o d  

c o m c w e  AaQp: Flag 
dam lsu~vpd with 
umcqmbk maim 

spike nmple 

Consctive Actioq: 
Rcumcr a d  

rrrrnlytcau samples 
urocuwih 

uavccpPbk LCS 

N a  Appiiubk 
I 

I 
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. :. TA%LE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

II 

Duplicate 
slmpk 

Sum#aus 

lntrmrl 
Sordrrds 

Not Applicable 

Sumgates spiked inro 
mctkdbLnlrd111 

samples (QC iaelubsd) 

Medrod Blank ud LC$ 
m: 

All mmprcs mwt k in 
conuul before vmplt 
analysis my p m c d .  

m I e  Criarh: Re- 
catnet vmplcs or flag 
wmplc dam IKH menag 

surmpce criprk 

OpMarl.my kuwdfor 
&punmamu. 

m: pluat ItU,VCry 
for each uulyrc rbwld k 

wrQia d v m y  limits 
given in method 

Comcsve Actiog: Flag 
drrr u z a c d  with 

unrcccpaM~ matrix r p b  
m i c  

Not Applicable 

SurropesspikediaaD 
mnbodblrntdal l  

vmplu(QC-) 

Criteg: 
All mrngam m u  be in 

comrol before sample 
~mlyr i rmry  pmcccd. 

-~riecih: R C Z X ~ C ~  
Ymplrs or flag ~anple 

dam not neamg sumgaze 
c e r l  

InemrlSMdudrare 

~ v e y  for creh 
UyOeshouldbt 

wirhin rdvisory limio 
given m method 

~orrrerivt Amon: F I q  
damusoclrrcdwlul 
unrcccpcrblc mrmx * 

Not Applicable 

Sumptea spiked inm 
mcBodblrntmd.LL 

vmplu(QCiafkded) 

y&d Slmk C-: 
AU m m # m s  must k 

in c o m l  before 
sample unlysis m y  

P M .  

ma: . . 
slmpkrm.UaWed 
OIY rid &or one 

bvcl~cuml arm#* 
a p o i d c o f ~  

limb. Iftwaarmom 
acid or b m d d  
surrgrou ale out of 
comdlimPDormy 
o a p m v k h  

dma 10% recovery dw 
plmpkriilkn- 

ex- md 
nrarlyxcd. 

laatrnlsmdmdsm 
ddbd@DdlsU@a(QC ~ m ~ m c c b o d  utakkdmlba 

rPndud urr of drily (QC ampkr inckkdl. (QC mmlcs 
m a w t k w i m i a  ~ r P a d u d ~  =ludd).hmxtal 
- R % m + 1 0 0 % I m m  5kwWn-SOb saddutu- 

Not AppWk 

thrktrdailydbnriw 
check srmdud. -. 
vmpk ir n r a r l y d .  

Not Applicable 

I 

I 

m +100%hthr 
lass drily alibnoan 

cbccksmdud. 
Othanwiu. wmplc i s  

d v z d  

~ W I ~  

k w i d r i n - U I I m  
+1M)% fnrmIbe 
trt duly ulibnmn 
chcck spndud. 
Oduwk. zMpk 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

ScmivolrDIcs Mehod F~auency: 1 with each 
1 by GC Blank baah of samples exuacted 

or when new nagens used 

I Criteria: Concentnoon 
less than K p o W  lirmt 

Comcuvc Action: Rc- 
extract and fcanalyze d l  
samples lssocratcd wirh 

unrcceptablt blmlr 

hboratofi F m e n c y :  I w~th u c h  
Control baoch of zunples cxmcod 
Sample or when new reageno uud 

Criteris: percclu m v c r y  
must k within acceptance 
limits given m method for 

each d y s  

Cometive Acdon: Rr- 
cxmft md madyze all 
sunpl t s . su~ l8ccd~  

hiimx -: I per 10 
Sp+e samples from e u h  u s  or 

Sample I per mo&. whic&ver u 
mom frrsuEnt 

Conrnive Acog: Fly 
b l P . . " Y " Y I w i i h  

uawcepaMe rrnaix rplke 

Mamr Not Appliuble 
Sp+e 

Duplicate 

1 ~ a p r r :  1 p*U) 
I samples or crcb c x m c ~ n  

hrch of samples, 
whichever ir more 

frrqucn 

Criteria: Coneemation 
less than rcpornng l i n t  

Cornctive Action: Re- 
c x m t  md rrrnrlyrc dl 
vmples usocmted with 

unacceptable btmk 

frcpucacv: 1 per 20 
Ympla or uch ermction 

b8tfh of srmplts. 
whichcva is m r  

~ I E ~ :  Percent refovery 
must k wifkin lrbonmry 
dtmd wcepmm limio 

Comctive Action: Re- 
cxmct md rernrlyu ail 
wmptes u r o c d  wuh 

u v M e  LCS 

F-: I per 
adykd kab of 5 20 
Pmpks nccivd wi&h r 

o n  m a d  pnod 

wnbiu d v w r y  limis 
given in mebod 

Pr#Ncncv: 1 pr 
. n r l y a u l  b u d  of 5 20 
s a # u r r a i w d w i m i n a  

one moam pnod 

m: pclrcarncwey 
for each d y e  sharld k 

wrdun d v w r y  limrn 
grven io mcttrod 

Corr~~ t lvc  Actlon: Flag 
&la iuocmlcd wrdl 

unrcccpmble mrOlx sprke 

CtP" 
(88 and 90) 

Not Applicable 

Not Appliublt 

Not Appiicable 

Not Applicable 

OTHER 

Not Applicable 

Not Appliuble 

Not Appl-It 

Not A p p t d e  
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TABLE 8.5-2 
organic Laboratory Quality Control Samples 

(continued) 

J 

Volaales by 
GC/MS1" 

Inttmal 
SPndrrds 

Methad 
Blank 

I*bonb~ry 
Comml 
sMplc 

wd 

Fmcncy: 1 pcr day 

cite*: Concmmcibn 
less d m  repormy limit 

Comtive Artion: 
W y r e  rll w k r  

ruocundwim 
ulvcccpPble b W ;  

m: Aarlyzcd if 
MS d m  fall ouoldc 

dvirory limio 

~ . p c # e n t n c o v e y  
forachdytcmvrtk 
widm dviaory litnifs 

given in netbod 

' :ny gomcuve &&@ 
dm~uocPasdwirh 

unrcecpaMc rrmrix sphr 
vmple 

Sungates spiked into 
methodbknLmdrll 

sautpks (QC iasluded) 

Method Blank Criacrh and m: 
RCSUIO rma fall within 
laboratory esnblirhcd 

conrml limits 

w m l c  CripEI1L: samples 
which have my rumgate 
wrridr of c6mral limirr 

rviubeflylcd. 

m o d  

Fnauency: I per 5 20 
vmples 

Critcl: C o l ~ m n t i o n  
ku rbrp npo- limit 

Comctive A*: 
h d y t c  all Ymplcr 

~ ~ l ~ h O d W i h  
luwqmbic blank 

Fmency: 1 per r 20 
e s  

C*p1: pmEcmrrcovery 
forarch@shuldk 

within d u m r y  limb 
liven in mtmod 

Cornctivt -: Flag 
damu*rcinmlmh 

Not Required 

Fr#~a&y: I per 12 
bun 

m: Coacclan~ion 
less Qlln nporijng 

limit. except d y k a c  
chbiidc. rcroac. 2- 

bmaoar ms k SSX 
CRQL 

u - d l p i k e  

Not Applwble 

Pmauency: 1 per 8 
hours 

Cricsria: 
Concerntion ku 
llun rrpomnl( I ' d  

Cornctive Acrion: 
R c r x a v t  md 

k r x m c t  and 
MY= vmpkr 

uylcvpdwim 
UnrcceprrMe LCS 

, 

v Action: Re- %%L,, 
a m -  

widr-bw 

Not Applicable 

rrrnrlylt dl samples 
usoshd witb 
..w 

Frwucncy: 1 per 8 
boun wminhg rll 
d y e s  of ebaccrn 

m: pe~cmt 
recovery muff: k 
VilhtPrccepPMc 

c o r n 1  chut lmuo 
i 

gonecrive m: 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

m: percent m v e y  Criterk: No criteria 
for each uvlyrc should be spcclfied m mclhad 

Mamx 
spike 

Dupilurc 
Sample 

Dupluatc 
Sample 

Sunopou 

for ucb rrvlyte should k 
widtin advita y limits 

given m method 

Conrctivc Action: Flitg 
data associaled with 

umcceppbk mmx spike 
V i e  

Not Applicable 

- 

Not Applrrble 

Sungucrrpikedb 
MClh0dBlrnlrmd.u 
-pk(QC iacludcd) 

h 4 c t b o d m : A U  
n r r r g t r r m b t m  
c a m l  before mmpk 
d y r u  may p d .  

Raarlyrc smplu ,  then 
flyvmpled.tlmt 

metau# surrgroc criteria 

Comcfive Action: Flag 
ha a.ssocuted w ~ r h  

umccqmbte muh spike 
rutlpic 

Freauency: I per batch of 
r 20 rrmpies 

Criteria: pereem mavery 
for crch inrlyre should k 

within d v w r y  limm 
given in mahod 

Corncavc Action: Flrg 
dam~wciaccdwlm 

urwccpblt  matrix sprlrc 
sunpic 

Nor Appliuble 

surragrns s p ~  inm 
MtdrodBlMkdr l l  
samples (QC khlal) 

M e r b o d B m  
. . 

L!s: 
Allrurroyr~murtbein 

m w o l  kfom rrmplt 
rarlysil n n y  proceed. 

h n ~ k  C- Rumlyzt 
smpks. dwn flag sunpie 

recovey for each 

w i h  advisory limits 
given m method 

Corrective Acmn: Flag 
dam assaciapd with 
unrcccpnble muh 

spike sample 

Freautncy: 1 per 
ana~yaul batch of s 

20 smpAcr 

Criteria: peen1  
rrcovtry for each 
uulyre rhwld be 

wirhin advisory l h t r  
given in mehod 

Comedvt Action: Flag 
dam lssocuctd with 
unawqmblc mamx 

q k e  vmptc 

Not Appliuble 

Sum~aou spiked into 
McrbodBlankladrll 
PmplU (QC inehded) 

-0-1 
. . 

All rurmpm rma be 
in collaol before 

rrmpk rnrlysu m y  
P d .  

$aut~le Critca: CLP 
pkklines w9l bt 

Not Appllwbk 

d.tr not m e m g  l u m g l o  
criom 

I 

If surroglos not in 
comrol. vmpk will 

bc rtrrulyzed w 
pmvt/disppmvc 

numa mtcrfcrcnce. 

followed. 

Y 

Frec~encv: I per 20 
simples 

-: % 
Difference wlrbin 
Lbonrnfy lialia 

Sutmyter spiked 
inmhMmdBlrdr 
a d  dl samples. 

?A€ww& 
c * ~ :  

AU r u r n ~ m m s l  
be in comnrl before 
rrmpk U Y ~  

p h .  

. . mm: 

I 
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* :. TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

I 

Volrriles by 
GC 

(Dcrc~rao in 
series) 

Merhad 
B W  

Labomtoy 
Control 
Svnple 

huix 
m 
srnprc 

Not Applicable 

Not Applicable 

m c I l s l d u t y ~  
chcL -rd. Othrmiu, 
~ m p k  is nmrlyzed. 

freawq: 1 per 20 
=vks 

Crimia: Concenaarion 
less dun mpomng limit 

gomctivc m: Re- 
umcrrrdrrrarlyserl l  
~ # ~ ~ w n h  

uavceprrblc blrnk 

Fmmncf: 1 per 20 
srmpln or acb cxmcdon 

bleb of pmples. 
whichever a mon 

m m  

m: plcam recove y 
mmkvdlmYccpQacc 
limm #ivcn ia mcBod for 

uctr rnrlyre 

Corredve Acapp: Re- 
ennnuMimnl ly2e .U  
pmpks rrrocmd with 

unc#abk=s 

m + I 0 0  % fmm the 
lrst daily ulibntion 

check rpndud. 

Olbcrrwiu. ymplc is 
rr-rmlytcd 

Not Applicable 

Not Appllubk 

Noc Appliubk 

NOI Applrrblc 

Not Applicable 

Hot Applicable -: 1 pet buch of 
r 20srrppl# 

m: plcsmreewety 
f o r c r c h ~ r b o u l d k  

virbia advisory limb 
#i*o in mmbod 

-: * 
damruociud with 

m - J p l L e  

vmplc 

Not Applruble 

I 
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TABLE 8.5-2 
Organic Laboratory Quality Control Samples 

(continued) 

"' Ntiorul Pollucatu Discharge Elimination System 
(2) ReSO urce C o w a t i o n  and Recoverv Act (Test Methods for Evi&ginn Solid Waste. Pbvsiul/Chemiul Methods, 3rd 

edition, FlaPl Update 1. July 1992 
(3' Contract Iaboratory Program "' CRQL - Contract Rcqutrcd Quantiwion Limits 

DRO - Diesel Range Organics. DRO corresponds to alkane range of C,, - G. 
'" GRO - Gasoline Range Organics. GRO corresponds to an alkane range of C, - C,,. 
"' See operation-specific SOP for air analysis 

Analysis 

Voianles by 
GC 

(conanutd) 

Qc 
Sample 

Mamx 
Spike 

Duplicate 
Sunpic 

Dupll~otc 
sample 

Surrogates 

lanrml 
SPadudr 

NPDES"' 

Not Appllcablc 

Not Applicable 

Not Appilubie 

N o t  Applicable 

RCRA(SW846)"' 

Freauency: 1 per bash of 
5 20 samples 

m: percent recovery 
for each d y e  shwld k 

widiin rdviroy limia 
given m method 

Comcnvc Action: Rag 
data uw~lnttd wilh 

u l l l ~ ~ ~ p a b l e  rmmx spke 
w l e  

Not Applicable 

Sufm~rter spiked imo 
mclbodblrnlrdrl l  

umpla (PC mduded) 

Method Blank Criteria and 
u: 

All surrogarcs mu% be 
wilhin hbllmry 

established canmrl timm 
befon sample d y s i s  

m y  proceed. 

S a d e  Cried:  vmpies 
whvh h v c  any mnopte 
o u w k  of lab emblirbed 

cormdl limb will k 
wed W es lhurd.  

Upoaslinrmpwstwillbe 
rrrrPlyted-radw 

rerrofdrorrpamd. 

Opaod: lnacrnrl 
sandudsmddcdm* 

umiKldblldr8IMlrll 
rrapkr (QC irrkul..l). If 
ured.ymccompamdru 
usad for sumgucs m y  be 

wPfm=. 

CLF" 
(88 aad 90) 

Not Applicable 

Not Applicable 

Not Applicable 

N o t  Applwrblc 

arHER 

Not Applicable 

Not Applicable 

Not A p p W l c  

Nor Appltublc 

I 

1 
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Table 8.5-3 
Field Quality Control Samples 

C 0 I I ~ e d  Sample 

Replicated Sample J / Precision Field Sampler 

Split Sample d J Precision Field Sampler 

Field Duplicate / 4 Recision Field Sampler 

Field Matrix Sprlrt J d Accuracy Field Sampler 
C 
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Table 8.5-4 
Laboratory Quality Control Samples 

each new batch of J J Accuracy Analyst 

With each group of samples 

group of 20 samples 

group of 20 samples 

r 

TY PC 

1 

Accuracy 
and 

Arcision 
Application Frequency 

Can be done as part of method 
blank. d e t e m e  separately with 

Applicability 

Introduced 
BY 

Inorganic1 
Radiochemical Organic 
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TABLE 9.2-1 
Laboratory Quality Control SamplestMeasurements 

Initial Calibration 

I Purpose 

Ensures the calculated concentration is within 
: the limits of error as defined by the initial 
calibration conformance requirements. (For 
example by using an average calibration factor 
with a conformance limit of 5 20% relative 
standard deviation, all samples calcuiated will 
be within 20% of the true vdue.) 

Continuing and Ending Calibration Ensure that the calculated concentration is 
within the limits of error defined by the 
continuing calibration conformance criteria 
(e.g. all values are within 15 96 of the true 
concemation). 

Solvent Blanks Demonstrates that the solvent used to prepare 
standards and dilutions is free of interferences 
as regards a specific anadysis. 

Method Blanlts Drmomtmtc the laboratory systans (e.g. 
glassware cleaning pracedures) arad laboratory 
rcagcnts us& for the preparation a d  analysis 
of samples have not cox~ributal to a false 
positive or negative measurement. 

Volatile Holding Blanks 

Reagent Blaaks 

Laboratory Control Sample 

Demonstrate that the reagents purchased by the 
laboratory are free of interferences as regards 
an analysis and do not contribute to faise 
positive or fdse negative d t s .  

Demonstrate that thc vohtiie organic samples 
are not cross contaminated during storage at 
the laboratory. 

Dmonsvates the laboratory's ability to 
perform an analysis within the conformance 
rtrruiremcnts of the &od. 
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Table 8.5-4 
Laboratory Quality Control Samples 

Duplicate 

Continuing 
Calibration 
Standard 

Surrogate 
Standard 

Matrix S P & ~  

Matrix 'pke 
Duplicates 

Blank Spike 
(Laboratory 
Control Sample) 

Analytical Spike 

I n t d  
s- 

*lank 

rcag~~1tIsolvcnu. 

1 out of 20 or at least 
l/month/run 

With each group of samples 

All staodards, method blanks. 
and samples 

1 out of 20 or at least * ,mO*t~nm 

1 our of 20 or at i w t  l/barch 

1 out of 20 or at least lhatch 
with MStMSD pair 

As specified in methods. or as 
Mcdcd 

W slmplc pod smdatd 

With each group of samples. or 
~ d d o f c a c h n l n .  
For G C M S ,  mabod is spiked 
with suttogues 1 out of 10 

J 

J j,/,/ 
. r' 1 

/' 
1 

' J  i 

/ 

J 

4 

J 

J 

I 

,' J 

4 

L ~ a b o d  

J 

J 

J 

J 

d 

Precision 

Accuracy 

Accurac~ 

Accuncy 

~0th  

W y s t l  
prep 

hnalystl 
Prrp 

Analyst/ 
-P 

fulalystl 
Prep 

Analyst1 
PW' 

Accuracy 

Accuracy 

Both 

Accu~cy 

1 

Analyst! 
Prrp 

Analyst1 
PV' 

Analyst/ 
prep 

Annlystl 
P T  
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TABLE 9.2-1 
Laboratory Quality Control Samples/Measurements 

SarnpleMeasurement purpose 
Initial Calibration Ensures the calculated concentration is within 

the limits of error as defined by the initial 
calibration conformance nquircments . (For 
example by using an average calibration factor 
with a wnfarmancc limit of S 20% relative 
standard deviation, dl samples calculated will 
be within 20% of the true vdue.) 

Continuing and Ending Calibration Ensure that the calculated concentration is 
within the limits of error defined by the 
continuing calibration conformance criteria 
(e.g. all values arc within 15% of the true 
concentration). 

Solvent Blanks Dano~utratcs that the solvent used to prepare 
stnndvds and dilutions is free of interfcmns 
as regards a specific analysis. 

Mcthod Blanks Demonstrate the laboratory systems (e.8. 
glassware cleaning procedures) and laboratory 
reagents used for the preparation and analysis 
of samples have not coutributed to a false 

I positive or negative measurement. 

Reagent Blanks 

Laboratory Control Sample 

Dtmonsuate that t l ~  reagezlts purchased by the 
laboratory arc free of interference as regards 
an analysis ud do not contribute to false 
positive or Msc negative results. 

r 
Volatile Holding Blanks 

Daaoruntes the Iabomory's ability to 
pcrform ur analysis within the confomance 
rwuiremcncs of the method. 

Demonmaw that the volatile organic samples 
are not cross during storage at 
the laboratory. 

I 
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TABLE 9.2-2 
Matrix Quality Control Samples 

dependent on the homogeneity of the sample king 
duplicated. Solid samples often portray poor 

afing the relative percent 
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TABLE 9.2-3 
Precision and Accuracy Meamrements 

Exprrssed as laboratory control sample percent recovery (LCS %R). 

LCS 5% R=- 

Found = the caccntraxion of an analyte determined from sample analysis. 

. 

Recision 

Arithmetic meau 

(3 

i 

The mtuurr of aualytical rcpmducibility of two values. Expressed as the 
rtlptivc paant diffmnce (RPD) of two values. 

, RPD = 

~t, =rhci~dwrvPlue 
n = number of data vat= 

w h :  x, = fint value 
x, = second value 

The average of a set of values. 

- 5 x i  i - 1 x = -  
n 

where: 

- 
x = the mtan 

1x1-41 

( y ) 

i 
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timates the ability of the laboratory to obtain 

precision by calculating the relative percent 
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I . . .  TABLE 9.2-3 
Precision and Accuracy Measurements 

ound = the ~onccntration of an analyte determined from sample analyas. 

2 L 

Prcclsion 
I' 

The r n m  of anafytiul reproducibility of two values. Expressed as the 
a relative percent diffmncc W D )  of two values. 

100 k-XI! 

(XI + 2) , 

RPD = 

Arirhmttlc m a n  

(3 

where: x, = first value 
x, = second value 

The average of a set of values. 

- e r = 1 xJ x = -  
n 

where: 

- 
X ' t h c m c p n  

x, - the P data vdue 
n = number of dun values 
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TABLE 9.2-3 
Recision and Accuracy Measurements 

(Continued) 

A measure of the random (probable) error associated with a single measurement 
within a data set. 

s = sample standard deviation 

Quality Control Chart 

Upper Control Limit 
(UCL) 

Upper Warning Limit 
(UWL) 

Lower Warning Limit 
(LWI-1 

Lower Convol Limit 
(LCL) 

x = the mean 
x, = the i@ data value 
n = number of data values 

A graphical representation of adytical accuracy. Displays the arithmetic. mean 
of a data set, the upper and tower warning limits and the uppcr and lower 
control limits. 

UCL =x+3s 

tm = F+2s 

" 

LWL = x-2s 

LCL = F-3s 
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f Type I1 water. ?'his dcfiPition includes five specifications: . resistivity, total muter, color mention ti=, and soluble silica. 
rennent nrade TYW I1 water cammereiPI swtcms, ITAS 

laboratones will perform and document M y  checks of Type 11 water by monitoring 
conducuvity andlor resistivity as rrcommcadcd by the m a c l u f ~ r .  In addition to 
this daily check, mchd blanks arc analyzed witb ePch batch of samples prepped 
andlor aoalyzcd. -00 of the r ~ ~ t a i t  water would be detected in 

te eomctive action wi l l  bc takm. 

v 

7.4 

8.5 

50 

59 

Reageat gndt wucr is furthcr discussed in ITAS lnbonuory standard operating 
p c o c u l ~ t ~ ~  (SOPS). 

ITAS ga#tnro~ and f0110ws SOPS that arc derived from the methods they reference. 
The rut of SOPS allows thc laborwries to perfwm uniformly awl to generate data 
of kwwn quality. Whm the labors~~ry, for w b u m r  reason, cannot follow tbc 
SOP within it's suted limits, a nmm is gcncrated. ?he 
dam mano describes thc varhmx ad auy contctive adon r q u i d .  It 
must be sigDed by a supavisor rrd the c o d v e  rctiorr murt be doatnmtcd and 
verified. 

t 4 on Naw thcjects that 
w o u l d h r r t a ~ o n t h e ~ ~ ~ d t h a t w o u l d  

a m i e c t r r l l l ~ f ~ ~ ~ b v t k N a w ,  

The ITAS minimum rrquirrnvat for QC sample ia fifteen pcr#nt. For every 
rwmty wqiu audyzcd, thm QC samp1es must k d y z e d .  Thc fifteen percent 
reprrsaus a pmzmgc cpleulued brued on the total QC samples divided by the 
totPl number of spmp1cs. This is the minimum md may k exceeded depending on 
rrDulrtory pmgnms or needs of the clieot. Thc tabla in this section dcscnbe the 
aaual rrgulrtoy prognm requiranentr. They break Qwn the typa of QC samples 
a d  indirnc the minirmlm frCqlWlClCS of & irdividual type of QC ample. For 
cxaq1e. in Tnble 8.5-1 on page 183 for sty, a umbi blank, an LCS. and a 
dupkac arc required for every tanmy client srmpkes. While ePeh individual QC 
srmp1e is PPrlyzcd u a minimum rate of five paemt, the three QC s a q l e ~  
to* dong with twcxtcy client srmpla equrl a nte of fifteen percent. 

. 

k 
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h l  I was dcvtlapcd so that 111 client sarnpiu would fall undcr an acceptable 
quality assurance program even whm no QC samples wcrc requucd or requested by 
a client. In the past year, a am rrquirrmau for d y m g  laboratory control 
samples (LCSs) has been dcvelopcd for ITAS laboramria. The policy and 
proctdure for LCSs arc dacumcnted in an IT Anrlytiwl Smiccs division SOP 
(lTAS-IT-QC0004). In the next revision of the OS QAMP thc definitions wiU k 

f w L C s s . n d l i s L ~ o c ~  This 

Tzbk 8.2-1 

Table 8.2-1 

Table 8.2-2 

128 

141 

152 

minimum rrquirrmmt applies to mcthoda thm do not rtquirr specific QC samples. 
In the case where a clicnt requests a m#bod of this type, the laboratory would 
analyze the stared QC srmpla at a minimum. 

The C O I U ~ ~  Wd '0th' in the tables M b e s  the brric QNQC 
pmgnmhphmcm thu ITM will follow in the crte when the dicnt requests a 
mechodthatis not decisiveor requifw ateat whae b a r e  no mnhod 
rrquirrmcnu. For ample, if a clfeat mpka m unenrhlt c y a d e  d y s i s  on a 
TCLP Ic&utc, we wwld thm use the '0th" column since tbrt rprlysis docs not 
cover tbu mntrix. All of the iafomaim lined in the "Orhcr " columns ace based 
u p  our collective expcricncc rs m d y k d  divisioa. 

~ o t a b ~ d a u r ~ t b c N a w n w l r n l l l w t b t d o n n c d ~ a n y  
P(th "wes!lmm 
T h e 3 8 d f y ~ ~ t i m e f o r m a c u y h $ I ~ ( ~ 1 3 d r y s b p k r t i c ) h t h e n e w  
pmmuiptd requirrmem ia the July 1992 SW-846. It W ~ S  fint pt~mulgrtcd in 
1986. Wkn Method 7470 was revid, t k  troidiog tim was chaugd to 28 days. 
However, it did not go thmryh the plopr rrvierv pm&m before it was 
promulytcd. Update I was then prrrmnlgad which mta 38 drys. In propod  
~+n,thcori@2adryswrspre#poed~tburrpduehueotkcn 

Ib--*I-N--=-M 

In rrprds to the dyii, of v o h t h  in a d  unpresemd srmplcs. the 
following exphmion is pccmtd. In 40 CFR Part 136, it is d. ' m l e  
receiving no pH pdj- w u  k aulynd witbin seven drys of rrmpling. ' 7 % ~  
honer holding timt (7 days) thmfon applies only to sample that did not recclve 
the lcid addition and the longer holding time (14 brys) rpplia only to -la thu 
received the acid ddition or pH aim. The tnbla use the tmm ' 5 2 '  a d  
* <  2'. I T A S d t W  ' .52"  andg< 2" a s a a e n t A l y t h C ~ 1 ~ t ~ s i n c e a  
sample with a pH of 1.99 aud a sample with a pH of 2.00 would both k colurdcrtd 
successfully presmcd. Tbc tabb = - 
d u e  i n t h e n n r i * t l a l * r n r n M  * 
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* 

 able 8.5-1 

Table 8.5-2 

Table 8.5-2 

. 

Table 8 .54  

Table 8 . 5 4  

198, 
199 ' 

216, 
238 

235 

- - - - - - 

241 

241 

nfcrnrccd methods, what we arc seeing bere is an bcmsistency of the methods. In 
order to funher define what is stPted in the text, we offer this Pdditional 
information : 

~ t t b o d  BW m). ~ b i s  WD ~ I I  1 ~ 3 0  oc I- ma. ~,sch m u m  
e e  batches that -tab UD to- an MSLadnk. A 

r MB. LCS. MS. Pad MSD. 
Also, m y  of the methods do not define the tcrminolgy, ITAS is in thc process of 
generating a glossary of terms for inclusion in the OS QAMP. Rep batch, 
d y t i c a l  batch. and QC batch uc examples of tesma that will be defined. 

lnconsutau frrquarcres of QC samplea for iodide uc vhown in t h e  tables. -- d for iodide (as well as Coy 
m ) ~ . I m v s k m ~  Inthiscaac, iTAS&fma "1 p e r b d o f  

2OrrmpIua dmlpcrbuchof  C U)umptesm uthtume&ingsinccthc 
minirmlm requinmeru will always k ma. 

The table shows au inconsistency for aromatic volWcs md volatila by GC in the 
frequepey of blank d y s t s .  

To clarify the QC samples for semivolailes by GC for RCRA, an MS a d  au MSD 
will k d y z e d  wirh every QC batch of 20 diem spmpLcs. A mcthod bimk and a 
LCS will be anrlyzcd with each prep bttcb of sampler. The fifteut percent 
minianrm QC samples will k exceeded. Thc cuncnt time limit to hold a QC baxcb 
opal is onc month. 

The OS QAMP is changed here to tequirt a frequency of "1 MS and MSD per erh  
group of 20 samplu process&". 

Thc OS QAMP is changed here to require an LCS fhqwncy of '1 per prep batch' 
to reflea the new division SOP (ITAS-IT-QCm) for LCSs. 

I 

d 
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ITAS CMfbtbdRquircmcat  

4 2 m R u k w  
The ITAS LCS Division SOP dcfrncs the standard rrquinment of LCSs for dl 
d y s u  appiicable. The spiked parmctm t w  parameren as MSIMSD) and if 
sppmpriatc, surrogates will k conVOl chmed. Updating of corn1 limits is 
required at lwt annually. The idmification of out of COOMI evtnrs is dcscnbed 
along with corrective actions in the LCS SOP (ITAS-IT-QC-). 

lTAS ghawarc w* p f a r d w  met USEPA Rcquuemeats in USEPA-SW846 
WW 1, July, 1992 Chrpler 3 (inorganic) a d  Cbpm 4 (organic). 
G l p ~ s w ~ t t  washag p d m  n dcsxibd in labommy SOPS. I m u  
W e  d iqud  p d u t c ~  nn also &scribed in lnborProry SOPS. ITAS . 
Iabommk nwct ld,'srple, md fcdcnl rqummm for wpstc duposal. I 
D4kma 
Dur fh@ wiH be lued for CLP mnhodr. In other merhods the data will be 
footnoted. - 
A s d  column codha ion  of the qualitative p- of a compound found on 
the piimuy column will be perf- on thc GC analyses. 

Rams 
Reaume~ of ky labontory pnomvl will k -lid with any new propids or 
submiuab by the Navy. Key pcmmd wauld inchrdt mt Laborrtory Director, 
Rojca M m q u .  Group Ludtrs. and the QC Cmrdinrtor at a minimum. 

*Submittals will be made by my lTAS Labommy pafarmine work for the Navy. 
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GLOSSARY 

This glossary is intended to provide standard definitions for terms which are commonly used 

in ITAS laboratories. 

Acceptance Limib 
Data quality limits specified for analytical method performance. 

Accuracy 
Accuracy is a measure of the bias inherent in a system or the degree of agreement of a 
measurement with an accepted refennce or true value. It is most frequently expressed as 
percent recovery. (See percent recovery). 

Aliquot, Aliqurnt 
A measured portion of a sample taken for analysis. 

Analytical Batch 
Same as QC Batch 

Analytical spike 
A sample created by spiking target andytes into a prepad portion of a sample just prior to 
analysis. (Also see Matrix Spike.) 

Arithmetic Mean (Also see Mean) 
The arithmetic mean (2) is the average of a set of values. It is qual to the sum of the 
observed values divided by the number of observations. Also called "averagen. 

- 
where: x = the mean 

~=?heihdatavaiue 
n = number of data values 
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Audit 
A documented activity performed in accordance with a written program or checklists to verify, 
by examination and evaluation of objective evidence, that applicable elements of the quality 
assurance program have been developed, docummtcd, and effectively implemented in 
accordance with specified requirements. An audit should not be confused with surveillance or 
inspection. 

B h  
A systematic (consistent) error in test results. Bias is expressed as the diffmnce between the 

population mean and the true or refercncc value, or as. tstimated from sample statistics, the 
diatkencc between the sample average and the rtfcrcnce value. 

Bliid Performance Evaluation Sample 
A sample either submitted to the laboratory or prepared in the laboratory whereby the 
concentrations of parameters of concern are known by the prcparcr and not by the laboratory. 

Calibration 
Establishment of a relationship between various calibration standards and the measurements 
of them obtained by a measurement system, or portions thcrcof. The levels of the calibration 
standard should bracket the range of levels at which actuai measurements arc to be made. 
Calibration is also the act of making a scheduled comparison of instrument perfommce against 
national standards for instruments which measure physical panmeters such as mas, timc, and 
tern-. This type of calibration is independent of use in specific analyses and projects. 

Calibration Curve 
The graphical relationship between the known values for a scries of calibration standards and 
instrument responses. 

Calibration Factor (CF) ( A h  see RF and RRF) 
The ratio of the instrument response of an d y t c  to the amount injected. CFs are used in 
external standard calibrations. 

CF = 
Total Area of Peak 
Mass Iyected 
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Calibration Standard 
A standard used to quantitate the relationship between the output of a sensor and a property 
to be measured. Calibration standards should be traceable to Standard Reference Materials 
(provided by MST, EPA, or other recognized standarb agencies) or a primacy standard. 

Certificate of Analysis (COA) 
The standard ITAS format for reporting analytical results. 

Certified Reference Mnterial (CRM) 
A reference materid accompanied by a certificate issued by an organization certifying the 
contents and concentration(s) of the material. (See also Standard Reference Material.) 

Chain-of-.Custody (COC) 
A system of documentation demonstrating the physical custody and traceability of sampies. 

Check Standard Analyses 
A standard (often a midpoint standard) analyzed at a fitquency specified in the method or in 
an SOP to verify thc continuing calibration of the standard curve. 

Client Sample 
The m a t e d  or collection media submitted to the laboratory for analysis. Field QC samples 
are considered client samples but laboratory QC samples are not counted as dient samples 
when counting samples for batch. 

Coefficient of Variation (Relative Standard Deviation) 
A measure of precision (relative dispersion). It is equal to the standard deviation (s) divided 
by the mean (z) and multiplied by 100 to give a percentage value. 

Collocated Samples 
Independent samples collcctcd in such a manner that they arc qually representative of the 
variable@) of interest at a given point in space and the. The results will indicate sampling 
as well as analytical variability. 
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Comparability 
A m e a m  of the confidence with which one data set can be compared to another. 

Completeness 
The amount of valid data obtained from a measurement system compared to the amount that 
was expected to' be obtained under comet n o d  operations. It is usually expressed as a 
percentage: 

v 
% Completeness = - x 100 

n 

V = nurnbcr of measurements judged valid 
n = total number of r n m m t s  

Composite 
A sample composed of two or more increments. 

Control Chart 
A graphical representation of analytical accuracy. Displays the arithmetic mcan of a data set, 
the upper and lower warning limits and the uppcr and l o w  control limits. 

Control Table 
A tabular presentation of test results with respect to time or sequence of mcasurcmcnt, together 

with limits within which the results arc expected to lie whcn the analytical pcess  is in a state 

of control. 

Corrective Action 
A measure taken to c o r n  a deficiency, finding, or variance and to minimize the possibility 
of recurrence. 

Correhtion Coefficient 
The cornlation coefficient (r) is a determination of how closely data "fits" a straight line. It 
is a number between -1 and 1 that indicates the degree of linear relationship between two sets 
of numbers. A correlation coefficient of +1 (usually calculated to three decimal places or 
1.000) mcans the data fdls exactly on a straight line with positive slope. A correlation 
coefficient of - I  (or -1.000) means the data fhlls exacily on a straight line with negative slope. 



ITAS Opuahn-Spccih QW 
SccLion No.: Glauvy 
I W  M i :  February 22,1994 
miri No.: 0 
IkD Rcvitcd: NIA 
P8$e 5 of 18 

Data Quality Objectives 
The precision, accuracy, completeness and comparability gods to be achieved for a particular 
data set or project. 

Data Validation (See Validation - Data) 

Data Verification (See Verification - Data) 

Deficicacy 
A deviation from accepted procedures, practices, or standards; or a defcct in an item that is 
determined not to render the quality of an item or service unacceptable or indeterminate. 

Degrtts of Freedom 
The number of independent deviations used in calculating sn estimate of the standard deviation. 

Double Blind Performance Evaluation Sample 
A sample that contains select parameters at defined levels. The levels are unknown .to the 
laboratory. The laboratory is also unaware that the sample is a performance evaluation sample. 

Duplicate Sample Analysts 
Different aliquots of the same sample are analyzed to evaluate the precision of an analysis. 

Error 
The difference between an obsc~ed or measured value a d  its true value. 

Field R h k  
A blank that is prepaxed and handled in the field and d y a d  in thc same manner as its 
corresponding client samples. 

Field Matrix Spike 
A sample created by spiking target analytes into a sample in the field at the point of sample 
acquisition. 

Finding 
An event discovered during an audit which, if continued, is sufficient to render the quality of 
an item unacceptable or indetexminate. 
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Geometric Mean 
The nh root of' the product of all values in a set of n values or the antilogaritfun of tfie 
arithmetic mean of the logarifhms of all the values of a set of n values. The geometric mean 
is generally used when the logarithms of a set of values are nearly n o d l y  (Gaussian) 
distributed, such as is the case of much population data. I' 

,.' 
I' 

Initial Calibration 
Analysis of a series of analytical standards at d i h t  specified concentrations; used to defint 
the linarity a d  dynamic range of the response of an hstnmcnt to the target compounds prior 
to tbt analysis of samples. 

Instrument Detection Limit (IDL) 
The smallest concentration or amount an ixMnment can reliably detect. 

Internal Standards (IS) 
Compounds added .to every standard, QC sample, client sample or sample extract at a known 
concentration prior to analysis for the purpose of quantitation. For example, internal standards 
arc used as the basis for quantitation of the target compounds by GC/MS. 

Linear Regnwion 
A statistical method for fmding a straight line that best fits a set of two or more data points, 
thus providing a relationship between two variables. 

Manuals of Prnctice (MOP) 
Detailed discussions of specific technical subjects. These documents provide detailed 
information relating to technicaI topics discussed in the Quality Assurance Management Plan. 
For example, a Man& of Practice for the field collection, p r c d o n ,  and shipment of 
samples to ITAS laboratories provides specific unifonn direction to IT associates. 

Mat* 
Thc component or substrate which con- the anaiytc(s) of in- Examples of matrices 
are water, soil or sediment, and air. Matrix is not synonymom with phase (liquid or solid). 

Matrix Effect 
An interference in the measurement of Ayte(s) in a sample that is cauwd by d a l s  in the 
sample. Matrix effecu may cause elevated reporting limits or may prevent the acquisition of 
acceptable rcsLllts. 
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Matrix Spike (MS) 
An aliquot of a matrix fortified (spiked) with known quantities of specific compounds and 
subjected to an entire analytical procedure in order to indicate the appropriateness of the 
method for a particular matrix. The percent recovery for the respective compound(s) is then 

calculated. 

Matrix Spike Duplicate (MSD). 
A second aliquot of the same matrix as the matrix spike (above) that is spiked in order to 
determine the precision of the method. 

Mean (See Arithmetic Mean) 

Measurement 
The process or operation of ascertaining the extent, degree, quantity, dimmsions, or capability 
with respect to a standard. 

Median 
The middle value of a set of data when the data set is ranked in increasing or decreasing order. 

Method 
An assemblage of techniques. 

Method Blank 
An anafytical control consisting of all reagents, which may include internal standards and 
surrogate standards, that is carried through the entire anrilytid procedure. The method blank 
is used to define the level of laboratory background contamination. Examples of method 
blanks are a volume of deionized or distilled laboratory water for water samples, a purified 
solid matrix for soiYsediment samples, or a generated zera air. 

Method Detection Limit (MDL) 
Thc minimum concentration of an analyte that, in a given matrix and with a specific method, 
can be identified, measured, and reported with 99% confidence that the analyte concentration 
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is greater than zero. The MDL is operationally defined as: 

s == the standard deviation of a number of m-cnts of a blind or sample 
matrix containing the analyte at a concentration near the lowest standard 

recommended in the method and 

tcl,, .,,= the student's value for a one-sided t-statistic appropriate for the 
number of samples used to determine (s), at thc 99% .confidenu 
level and n-1 degrees of freedom. 

Modified Metbod 
A standard or reference method which has been changed to meet project or matrix 
requirements. 

Nonconformance 
Any event which is beyond the h i t s  established for laboratory operation. A variance in 
characteristic, documentation, or procedure which may be sufficient to render the quality of an 
item unacceptable or indeterminate. 

a 

Observation 
An isolated instance of noncompliance or questionable practice. A situation that could become 
a fmding if left unttsolved. 

Openation-Specific QAMP 
See Quality Assurance Management Plan. 

Operational Calibtntion 
Routinely PeTformed as part of instrument usage, such as the dcvelopmmt of a standard 
calibration curvc. Operationat CaIibration is gencraily performed for instrument systems. 

Outlier 
A result exctuded from the statistical calculations due to being d m e d  "suspiciousw when 
applying the "Grubbs Testn (or equivalent). 
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Parameter 
A constant or coefficient that describes some characteristic of a population (e,g., standard 
deviation, mean, regression coeficicnts). Also, a chemical being measured, i.e., an d y t e .  

Percent Difference 
When two independent meamemento of the same characteristics are available, it is possible 
to use the percent difference instead of the coefficient of variation to mcasure precision. 

%D = percent difference 
XI = first value 
X, = second value 

Percent Recovey 
A measure of accuracy detamined from the comparison of a reported spike value baits true 

spike concentration. 

observed conc. - sample conc. %R = x IW/o 
true spike conc. 

Performance Audit 
Planned indepndent sample checks of actual output which are made on a raudom basis to 
arrive at a quantitative measme of the quality of the output. They are conducted on an ongoing 
bsb within the laboratory by the Quality AssurzmcdQuality Control Coordinator and the ITAS 
Dictor of QNQC. These audits art reported to the Laboratory Director. 

f eriodic Calibration 
A calibration that is performed at prescribed intervals for equipment such as balances, 
thermometers, and balance weights. In gend, they are! Imformtd on equipment that are 
distinct, singular purpose units, and are relatively stable in p c r f o ~ c e .  

Population 
A generic term denoting any finite or infinite collection of individual things, objects, or events. 

PreAward Survey 
On-site inspection, review, and discussions with prospective contractors. Discussions would 
normally include, but not be limited to, the proposed project plan, personnel, procdu~cs, 
schedule, and facilities. 
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Precision 
A measurement of mutual agreement (or variabiiity) among individual measuremmts of the 
same property, usually under prescribed similar conditions. Precision is usually expressed in 
terms of relative standard deviation or relative percent difference, but can be expressed in terms 
of the variance, range, or other statistic. 

Prep Batch 
A group of client samples processed through a preparation procedure in the same time fiame. 

Preventive Maintenance 
An organid  program, witbin ITAS laboratories, of actions (such as equipment cleaning, 
lubricating, reconditioning, adjustment and/or testing) taken to maintain proper h m n m t  and 
equipment performance and to prevent hstmments and eqtlipmcnt from failing during use. 

Primary Standard 
A material having a known, stable property that can be accurately measured or derived h m  
estabiished physical or chemical constants. ft is readily reproducible and can be accepted 
(within stated limits) and used to establish the same value of another substance or item. 

Procedure 
Detailed instructions to permit replication of a method. (Sa Standard Operabng Procedure.) 

Proficiency Testing 
Special series of plannui tests which will dctcmint tht ability of field technicians or 
Iaboratory analysts to perform routine dyscs .  The results from this testing may be used for 
comparison against established 'criteria or for relative comparisons among the data from a group 
of technicians or analysts. 

Project-Specific Mannd 
A manual that describes analytical andlor QA procedures required by a reguiatory agency or 
by contract. It m y  nrpplemcnt or chnge Quality kbsauauct d o r  Quality Control practices 
for a specific project. 

Protocol 
Methodology specified in rcguia?ory, authoritative, or contractual 
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QC Batch 
A group of prep batches totaling up to 20 client samples for a similar analysis of the same 
matrix type, plus all the necessary QC samples (minimum Q C - ~ S  Blank, LCS, MS and MSD). 

QC Check Sample 
A reference matrix containing known concentrations of parameters of interest. If prepared in 
the laboratory, it is made using stock standard solutions independent of those used for 
calibration. If the results of these parameters do not meet acceptance criteria, corrective actions 
are taken. 

Qualification (Penonnel) 
The characteristics of abiIities gained through education, training, or expcrimce, as measured 
against established requirements, such as standards or tests, that quatify an individual to 
perform a required function. 

Quality 
The totality of feature and characteristics of a product or service that bears on its ability to 

satisfy a given purpose. Absence of defects. IT defmes Quality as "mceting the requirements 
of our clients, both i n W  and external". 

Quality Assurance (QA) 
"All those planned systematic actions necessary to provide confidence that a product or service 
will satisfy given needs." ANSVASQC Standard A3 

Quality Assurance Management Plan (QAMP) 
An orderly assembly of management policies, objectives, principles, and general procedures 
by which ITAS outlines how it intends to produce quality data. The Quality Assurance 
Management Plan (QAMP) defints the ITAS Quality Amtrance Program. The QAMP 
discusses all aspects for quality assurance and quality control, both administrative and 
technical. However, it is not intended that the QAMP provide in-depth technical discussion. 
The QAMP has precedence in policy matters over all other ITAS quality-related documents. 
The QAMP is supplemented and hrther defined by the Operation-Specific Quality Assurance 
Management f Ian. 

Qudity Assurance Project Plan (QAPjP) 
An orderly assembly of detailed and specific procedures by which an agency or laboratory 
delineates how it produces quality data for a specific project or measurement method. 
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Quality Control (QC) 
The daily, specific actions taken within the laboratory to verify sample integrity, perfo-ce 
of analyses, data processing, and record maintenance. A system of inspections, testing, and 
remedial actions applied to a process or operation so that, by inspecting a d l  portion (a 
sample) of the product currently produced, an estimate can be made of its quality and whether 
or not changes need a be made to achieve or maintain a predetemhcd or required level of 

qdtY*  

Random E m r  
Variations of repeated measurements that are random in nature and individually not predictable. 

h g t  
The difTmnce betwen the largest and smallest numbers in a set of numbers. 

Raw Data 
All documentation associated with the origml recording of analytical results pertinat to a 
specific sample or set of samples. This m y  include laboratory worksheets, calculation forms, 
instrument-generated output, analyst notes, etc., fiom sampie receipt through final reporting. 

Reagent Blank 
Sample composed of materials (water, etc.) which will be analyzed along with client samples. 
If c o m t s  arc found in the reagents at levels afftcting these sample d t s ,  corrective 
actions must be taken. (Also see Method Blank.) 

Reagent Water 
Water in which an intederant is not observed at or above the min;mum qwtitation limit of 
the parameters of interest. ASTM Type I1 reagent water specifications are: 

. Maximum M.bimum 
Maximum Elcdrical Electrical Minimum Color 
Total Conductivity Resistivity Retention T i  
Matter at 25°C at 25°C of KMnO 

A E d D  (mhotcm) ohms/cml (mini 

The reagent water's purity and acceptability is verified by d y s i s  with each set of samples. 
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Recovery 
See Percent Recovery 

Reference Method 
A method of known and demonstrated accuracy. 

Regression Coefficients 
The quantities describing the slope and intercept of a regression line. 

Relative Error 
An error expressed as a percentage of the true value or accepted reference value. 

Relative Percent Different (RPD) 
Statistic for evaluating the precision of a repIicatt set. For replicate resuits x, and x,: 

RPD = pi-Ld x 100% (71 
Relative Response Factor (RRF) (See also CF and RF) 
A measure of the relative mass s p e d  response of a compound compared to its internal 
standard. RRFs are detemined by analysis of standards and are used in the calculation of 
concentrations of analytcs in samples. Because a RRF is the comparison of two responses, it 
is a unitless number. RRFs are determined by the following equation: 

Whac: A = area of the cbaracterktic ion measured 
C = concentration 
IS = intend standard 
x = analyte of interest 

Relative Standard Deviation 
See Coefficient of Variation. 
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Replicates 
Repeated but independent detaminations of the same sample, i t  essentially the same time and 
under the same conditions. 

Representative Sample 
A sample taken to represent a lot or population as accurately and precisely as possible. 

Reprt~cntativenc~s 
The degrec to which a sample or group of samples is indicative of the population being 
studied. 

Reproducibility 
The pision, usually expressed as a standard deviation, rneasurhg tbc variability among 
d t s  of measurements of the same sample at different laboratories. 

Response Factor (RF) (Also see CF and RRF) 
A factor derived fiom the dibration of a compound that is used in the quantitation calculation 
of sample analytes. A response factor may be dcrivtd from an external standard  on 
(then called a Chlibration Factor) or fiom an internal standard calibration (then called a 
Relative Rtsponse Factor). 

Secondary Standard 
A marcrial having a property that is calibrated against a primary standard. 

Spikcd Sample 
A sample of material (gas, solid, or liquid) to which is added a known amount of some 
substanct of interest. 

Split Sample 
A sample divided into two portions, one of which is sent to a diffarmt organization or 
laboratory and subjected to the same environmental conditions and steps in the measurement 
proccss as thc one retained in-house. 

Strndsrd Addition 
The p d u n  of adding known increments of the aaalytc of interest to a sample to caust 
increases in detection respo~lsc to substquently establish by extrapolation of the plotted 
responses the level of the analyte of interest present in the original sample. 
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Standard Deviation 
A measure of the dispersion about the mean of the elements in a population. The square root 
of the variance of a set of values: - 

where: s = standard deviation 
C = sum of 
X = obsexved vaiues 
n = number of observations 

Standard Method 
A method of known and demonstrated precision issued by an organization generally recognized 
as competent to do so. 

Standard Operating Procedures (SOP) 
Written, detailed documents describing the performance of routine laboratory tasks. They 
specify what is done, whose responsibility it is to perfom tasks and to vcri& their comctness. 
They arc sufEcicntly detailed to provide data of known quality and integrity, with a minimum 
loss of data due to out-of-control situations. They also provide for documentation to record 
the performance of all tasks and their results, and they demonstrate the verification of the data 
each time the data are recorded, calcdatcd, or tramxibed. ITAS has two types of SOPs. 
Operating unit SOPs describe how to perform an operation specific to that unit and ITAS 
Division SOPs which supersede other SOPs and are applicable to all operating units. 

Standard Reference Material (SRM) 
A material produced in quantity, of which certain properties have been certified by the National 
Institute of Standards and Technology (NISI'), formerly NBS, or other agencies to the extent 
possible to satisfy its intended use. 

Standardization 
The establishment of the value of a potential standard with respect to an established or known 
standard. 

Statistic 
A constant or cocficient that describes some characteristic of a sample. Statistics are used to 
estimate parameters of populations. 
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Stock Solution 
A concentrated solution of dyte(s )  or reagent(s) prepared and verified by prescribed 
procedurc(s), and used for preparing working standards or standard solutions. 

Subsample 
A portion taken from a sample. A laboratory sample may be a subsample of a gross sample; 
similarly, a test portion may be a subsample of a laboratory sample. 

Surrogates (Surrogate Standard) 
Compounds, when required by a ~neth~d, that an used added to every blank, sample, matrix 
spike, matrix spike duplicate, and standard They arc used to evaluate analytical efficiency by 
measuring recovery. Surrogates are brominated, flwtinated, or isotopically labeled compounds 
that arc not expected to be detected in environmental media 

Surveillance 
The act of monitoring or observing to vcrifi whcthcr an item or activity conforms to specified 
r e q k e n t s .  

System Audit 
A systematic on-site qualitative review of facilities, quipmeaf training, procedures, 
rccordkeqing, data verification, and reporting aspects of a quality assuramc system to arrive 
at a mtasure of the capability of the system. Within ITAS, system audits are performed on a 
periodic basis under the -on of the ITAS Director of QAfQC. 

Systematic Error 
The condition of a consistent W o n  of the results of a measurement process fiom the 
reference or known level. 

Technique 
Physical or chemical principle for characterizhg matnials of chemical systans. 

Traceability of Data 
The entire documented chain of acquired data fmm the original acquisition effort through to 
thc final tabuidon, synthesis, reduction, and storage activities. The documentation \Nil1 allow 
complete reconstruction of the data. 
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Traceability of Samples 
During all enviromental monitoring fkld efforts, acquired samples will be assigned specific 
and unique identification numbers. These sample numbers shall be accompanied by 
documentation (chain-of-custody form) which clearly identifies all parameters associated with 
sample acquisition. All additional sample numbering systems applied to the sample must be 
clearly crass-referenced to thc field sample number to provide for traceability of samples from 
acquisition to reporting of sample results. 

Traceability of Standards 
The ability of an analytical standard mattrial uscd for calibration purposes to be traced to its 
s0un:e. The standards used by ITAS must be traceable via written documentation to sources 
which produce or sell verified or certified standards, i.e., National Institute for Standards and 
Technology, USEPA, or vendors preparing standards fiom those sources which they have 
certified 

Trip Blank Analyses 
Trip blanks are prepared by filling two VOA vials with organic-& water. They an shipped 
with each VOA field kit (group of samples). Trip blanks accompany the sample bottles 
through collection and shipment to the laboratory and are stored with the samples. If the trip 
blanks indicate possible contamination of the samples, depending upon the nature and extent 
of the contamination, the samples may either be corrected for the trip blank concentration or 
the sources re-sampled. 

Validation - Computer Saftwart 
The process of establishing documented evidence wbich provides a high degree of assuance 
that software will consistently produce a product meeting its predetermined specifications and 
quality attributes. This process demonstrates that the mathematical or statistical model 
embodied in the computer program is an acceptable representation of the process for which it 
is intended and meets df specifid requirements. 

Validation - Data 
The process of a second party performing a systematic review of the raw and final data 
produced by a laboratory using predetermined criteria to ascertain the vdidity of the data with 
mptct to the criteria (e-g., HAZWRAP data validation). 
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Verification - Computer Software 
The process of comparing software performance against Imown resuits to e m  that it 

correctly &oms its intended firnction. 

Verification - Data 
The ppmecss of reviewing data to emwe that data reduction hasbccn correctly pcrformcd and 
that analytical d t s  to be reported comspond to the data acquired and processed. 
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TABLE K N 4 l  
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
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TABLE KN41 
KNOXVILLE LABORATORY 

wet Chanistry Methods 
(continutd) 

Conductivity 

C y ~ m d .  1 1-* 

- 

Liquid 

TCLP Lwdut. 

m Wnu. 
lnduairll Wuu,  

S h i m  wid. 
34diaW8 

9oil 

W r t r  

Liquid 

TCLP hchrta 

D4trwrtlc W r u .  
kdwrid W.sb, 
Sludp, Solid, 

Sdimam 

h i 1  

Wntrt . 

- 

Not AppWlm 

Not A p p W I .  

Noc Aepliubk 

Not ~ppI iubk 

Method 120.1 

Not Appliuble 

Not AppliubL 

Not Appliubla 

N a  AppliElblo 

Muhod 335.1 

N a  AppIiuble 

N a  Appbdl. 

Not Apptiubk 

N a  ~ppliubk 

N a  ~ppl iubk 

Not Applicrbl. 

Not Appliubf. 

Not ~ p p l i u b h  

Not Applicabh 

Mrbod 9010 

Not Apphbb 

N a  Appliorbk 

Not Appliubl. 

N a  Appliubh 

- 

Not Appliublm 

N a  Appbbbl. 

NOI Appliubla 

M d d  m.0 " 
M&od 325.3 " 

'. 

N a  ~ppliolbl. 

bW Appliubk 

NotAppliubI. 

Not Applicsblm 

Not A p p b b l .  

Not Applicabh 

Ncl Appliubk 

Not Appliubk 

Na ApptiubL 

Not AppliubL 

Nat Appliubk 

Not Applicable 
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TABLE KN-4-l 
KNOXVIUE LABORATORY 

Wet Chemistry Methods 
(continued) 

Cyiuudc (Free) 

Cyonidc 

Industmi wwc. 
Sludge. Solid. 

S e d i w n t  

Sod 

Water 

Liquid 

TCLP Luctutc 

Domutic W e .  
I n d m  wute. 

Sludge. Salid. 
Sediment 

Soil 

Water 

w i d  

TCLP L u c k  

Domutic Waste. 
Indumul W . .  

Sludge, Solid. 
Scdimcot 

Soit 

Dissolved 
Oxyg- 

Dissolved 
Organic Cubon 

(DOC) 

Not AppliuMe 

Not Applxable 

Not Applrcrblc 

Not Appliubk 

Not Applhblc 

Not Applicable 

Mctbod 335.2 

Not AppLiuble 

Not A p p h b l c  

Not A p p W i e  

Not Appliuble 

Wurt 

Lisuid 

TCLP bachaa 

Dome& Wuoc. 
Imbuid W-. 

S w e .  Solid. 
ScdiDmm 

Soil 

Water 

Liqud 

TCLP Luchrt~ 

Not AppliubIc 

Not Applicable 

Not Applicable 

Not Applicable 

Not Apptiuble 

Not Appliublt 

Mcthod 9010 

Not Appliublt 

Not Applicrble 

M e W  360.1 

Not A p p h b l e  

Not Applicable 

Not Applicable 

Not Applicable 

Mehod 415.1 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not A p p h b l e  

Not Applicable 

Not Appliubk 

Method JLMO1.0 

Not Applicable 

Not Appliuble 

Not Applicable 

S- Methodr 412 H 

Not Applicable 

Not Appliuble 

Not Applicable 

S t a d d  M e b d s 4 1 2  H 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Appliuble. 

Not Applkble 

Not Applicable 

Not Applicable 

Not Applicable 

Metbod 9060 

Not Applicable 

Not Amliublc 

Not Appliuble 

Not A p p h b l e  

Not Appliuble 

~ e c h o d  901[r4) 

Not Applicable 

Mahod aMO1.0 

Not A p p W l e  

Not Applnblt 

Not Applicable 

Not Appliclbk 

Not Appliclblc 

Not Appliublc 

Not AppiicrbIc 

Not Ao~Liuble 

Not Applicable 

Not ApplLiblc 

Not Appliuble 

Not AppLiubk 

Not Applicable 

Not Applicable 

Not Applicable 

Nor AwliclbIe 
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TABLE KN-4-1 
" KNOXVILLE LABORATORY 

Wet Chemistry Metbods 
(continued) 

m 

Ruonde 

Hardlws 

m u  
N i a o g a l  

Nitrite 
(NO3 

Water 

Llquid 

'ITLP Lcrebue 

Domes& Waste. 
IadurtrLl wluc. 

Sludge. Solid. 
S e d w  

Soil 

Water 

Ltquid 

TCLP L a & m ~  

DomuricWmc, 
Ind& waste, 
SMge. Solid. 

Scdimm 

Soil 

W e r  

Lisuid 

Method 300.0 
Method 340.2 

Not Applicable 

Not AppWle 

Not Applicable 

Not Appliuble 

Not Appliuble 

Not Applioblt 

Not A p p h b k  

NolAppliublc 

Not Applicable 

h & o d  351.3 

Not Applmble 

Not Appliubte 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Applvrble 

Not Applicable 

Not Applicable 

Not ApplicrMc 

Not Applicable 

Not A@cable 

Not AppIiaMe 

Not Applicable 

 NO^ ~ p p ~ i u b l e  

Not Appliubk 

Not AppliuWc 

Not Apphbk 

TCLP r 
Do& Waste, 
wutnd w e ,  

S l u ~ .  Sdid. 
Sediment 

Soil 

W a r  

Not Applicrble . 

Not Applicrble 

Not Applicable 

- 

 NO^ ~ p p l i u ~ e  

Not Apphcabk 

Not AppIimbk 

Not Applidk 

~ o t  ~pp l i c lb~ t  

Not Applicable 

Not Appliclblc 

Method 300.0 
(-prrrcd) 
Method 353.2 
(UCHAT) 
(prcwncd) 

Not Applluble 

Not AppliElblc 

Not A m  

 NO^ ~ppliublc 

Not Applicrb6e 

Method 35 1.3' 

Not Appliublc 

1 

Not Applicable 

Not A p p h b k  

Not Applrrbk 

Not -LC 

Not Applkablc 

Mcrhod 300.0 * 
Mcrhod 340.2 

SM 314A 

Not Applicclblc 

Not A p p h b k  

Not Appbabk 

Not Apphclbk 

Not AppliuMt 

Not AppliuMt 

Not Apphblc  

Not Applicable 

Not Appluble 

Not Applicable 

. 

N6t Apphuble 
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TABLE K N 4 1  
KNOXMLLE LABORATORY 

Wet Chemistry Metbods 
(continued) 

Sludge. Solid. 
Sediment 

Soil Not Applicable Not Applicable Nor Applicable Not Applicable 

N imtc Water Method 300.0 Not Appiicable Not Applicable Not Applicable 
(No,) (non-pnwwed) 

Method 353.2 
(MCHAT) 
( p ~ e r v c d )  

Lqu~d Not Applluble Nor A p p l i l e  Not Appliclbk Not Applicable 

TCLP luchrtt Not Appiicable Not Apptiubk Not Applkrbk Not ApplmbIe 

Do& Waste. Not Applicable Not Applicable Not AppWle Nor Appliuble 
Indusahl wane. 

Sludge. Solid, 
Sediment 

Soil Not Appliublc Not AppliuMt Not Appliubk Not ApplrrbIe 

Ninnoe plus Water Method 353.2 Not Applicable Not Appliuble Not Appliubk 
Nmioc (LACHAT) 

Llqud Not Appliuble Not Applicable Not Applicable Not Appliubk 

TCtP h c h ~  Not Applicable Not Applkrble Not A p p h b k  No! ApplicrMe , 
Domrtif Waste. Not Applicable Not Applicable Not Applicabk Not Apphble  
M l m i a l  w*. 

S W .  Solid. 
.Plldimsnr 

Soil Not Appliuble Not AppkabLt Not ApplvlMt Mtthad 353.2 " 
(LACHAT) 

Oil a d  Grease Water Memod 413.1 Memod 9070 Not Appliubk Not Applicrblt 

Liquid Not A p p W l e  Not Applicable Not AppIiuMr Not rrpPhbk 

TCLP kchate  Not Applicable Not AppliuMe Not ApplicrMc Not Applicable 

Domestic Waste, Not Applicable M c W  9071 Not WLe Not Applimbk 
IndlAsmd wale, 

Sludge. Solid, 
Scdimcnt 

Soif Not Applicable Method 907 1 Not Applrrbk Not Applicable 
L 
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TABLE KN4l 
" KNOXVILLE LABORATORY 

Wet Chemistry Mtthods 
(continued) 
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TABLE KN41 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
(continued) 

Sulfate 
( sod  

SulMe (SO) 

Sulfltc 
(SO,, 

Tad Orgamc 
Carbon 
(m) 

Domestic W e .  
h b t l i a i  Waste. 

Sludge. Solid. 
Sediment 

Soil 

Wurr 

Liquid 

TCLP LeachltE 

Do& Waste. 
IndlMrid waste. 

Sludge. Solid. 
Sediment 

Soil 

Wuer 

Liquid 

TCLP Luchate 

D o e  W-, 
LndusaiJ W=. 

Sludge. Solid. 
Scdimcm 

Sail 

W m  

-a 
TCLP L a c h e  

Domwtic Waste, 
Industrial Wurr. 
Sludge, Solid. 

Sedimm 

Soil 

Water 

Lipid  

TCLP Lachate 

Not Applicable 

Not Applicable 

Method 300.0 
Method 375.4 

Not Applicable 

Not A p p l d l e  

Not Applicable 

Not Applicable 

Method 376.1 

Not Apphble  

Not A p p W  

Not Appiicabk 

Not Applicable 

Mcdd 377.1 

NOC ~ p p i i u b ~ e  

Not Appliuble 

Not Applicable 

Not Applicable 

Method 415.1 

Not ApplKILbk 

Not Applicable 

Not Appliuble 

Not Applicable 

Method 9038 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Merhod 9030 

Not Applicable 

Not A p p h b k  

Not Applicable 

Not A p p t i l e  

Not Applicable 

 NO^ ~ p ~ l i c r b k  

Not Applicable 

Not Applicrble 

Nor Applicable 

Method 9060 

Not Applicabk 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not A p p W t e  

Not Appbcable 

Not Aopliuble 

Not Appliuble 

Not Applicable 

Not Applicable 

 NO^ ~ p p ~ i u b ~ s  

Not Appliubk 

Not A p p h b l e  

Not AppliuMe 

Not Applicable 

Not Applicable 

Not A p p M l e  

Not Applicable 

Not Applicable 

Not Appliuble 

Not Amlicable 

Not Appliuble 

Not AppLicrble 

Not Appliuble 

Not A p p h b l e  

Merhod 376.1 {m 

Not Applicable 

 NO^ ~ p p ~ i c a b ~ e  

Not Applicable 

Not Applicable 

Mcrhal377.1 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not Applicable 

Not Applicable 
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TABLE K N 4 l  
KNOXVILLE LABORATORY 
We! Chemistry Methods 

(continued) 

Toal Sollds 

Tozll 
suJpeaded 

SoSds 

Do& Wm. 
Irdusuid wrtre. 
Shdge, Solid. 

s d n m t  

Soil 

Wmr 

Lisuid 

TCLP 
v 

DomcldcWu&. 
hhaud wurc, 
mdgc. Solid, 

ldimaa 

Sail 

Warn 

Liquid 

TCLP Lerchue 

Not A p p i d k  

No, Appliublc 

MetbDd 160.3 

Not AppliclMc 

Not Applicable 

NatAppiiuble 

Not Appliubk 

Mcmod 160.2 

Not Applicable 

Not AppliuMe 

Not AppliuMe 

Not Appbble 

Not Appirrbk 

Not ASplicrble 

Not Appliclble 

Nor rlpplrrWc 

Not A p p h b k  

Not Appliabk 

Not Applicrblc 

Not A m  

Not Applicable 

Not AgplvlMc 

Not Applicrble 

Not Apphbk 

Not Appliubk 

Not Apphbk 

Not A p p k b k  

Not AppLiubIc 

Not AppliubIt 

Not Apphmbk , 
Not AppliaMc 

Not A-le 

N o t  rbpliclbk 

Not ApphMe 

J 

Not Applicrbk 

Not rrppiruMe 

Not ApplicrMc 

Not A@able 

Not Applicrbh 

Not ApplL.blt 
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TABLE K N 4 1  
' KNOXVaLE LABORATORY 

Wet Chemistry Methods 
(continued) 

d 

Totnl Volatile 
Solids 

Turbcdity 

Water 

Liquid 

TCLP Luchrtc 

Domes& W e .  
I n d m  waste. 
Sludge. Solid. 

Sediment 

Sod 

Water 

Liquid 

TCLP h h t e  

Domestic Wane. 
I n d d  wa. 

Sludge. Solid. 
Sedimnu 

Method 160.4 

Not Applicable 

Not Appiiesble 

Not Applicable 

Not Applicable 

Method 180.1 

Not Appliubk 

Not Applicable 

Not A p p h b b  

Not Applicable 

Nor AppLiuble 

Not Applicable 

Not Applicable 

Not Applicable 

Not A p p l i k  

Not Applkibk 

Not Applicable 

Not AppIiuble: 

Not Applicabie 

Not Appliubk 

Not Appliubk 

Not AppliePble 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appiiable 

Nor A p p W l e  

Not Applicable 

Not AppWle 

Not AppLubb 

Not Appliuble 

Not Appliuble 

Not Appliuble 

Not Applicable 1 
Not Appliubk 

Not Applicable 

i A 
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TABLE KN41 
KNOXVILLE LABORATORY 

wei Chemistry Mdhods 
(continued) 

"' Soil u Imebd. 

'" 1 g roil is addad to 100 ml Dl water .ad urmutd for 30 minutu in a watrr bath. A portion of thm hadurn u then W, f l t e d  if 
nmcaury, md andyud rfeordiug to the refarend rmrhod(r). ' I b m  mulu um qmtd u w r t a  krchrbh m m a d o m  of  the dyur. 

"' 5 g ~ i l i 8 a d d d t o 5 0 0 m l D I w m ~ i n ~ e d i r t i l k t i o n ~ ; ~ ~ l a d ~ d r p ~ u t h . n S o l l a w d u ~ W i n t b a  
referenced EPA mspbod(s). 

ln I g roil is addd to % ml DI waW in the d i g d o n  -lam: the digurion, d i  and ubdysia p&n ir tha foUowed a8 
daribd in the m t h n d  EPA mahod. 

In 2 g mil is addd m la appropriate volunw of DI wamr (700 d tot d6de .nJynr, 50 ml fw .rlW .IwlyrL); ths rdution u a g i ~ t d  with 
a n u g a a r i c r t i m r m d ~ t a d i n a ~ w i t h t b . ~ e P A n w c b o d r .  

Samp1.r m w a # d  iu a ghu ampule and lrdxd with a p b p l h c  md radium pawlbrt. iy- dhm. ' I b m  phaphoric acid 
i m m d i r d y ~ . U ~ s u b o a t o & d i o ~ ( C 4 ) ~ i r p u r F d h t h r ~ ~ o ~ y f . 0 .  Tharmpul.ianeded 
u n d . r o x y g . n a n d h u w l t o . p p m x i m r d y 1 0 0 * i n ~ w a t r b . L b ~ 3 0 ~ .  T b . b w h g p r o a u ~ ~ t b ~ u h 0 C Q  

. which ia fnppd  in the d d  mmpuh. Tho umpla arm lnrlyzd recardiqp to Ih. - HPA m d u h  by m 0. I. C o r p d ~ n  Tod  
O r g r n i c C . r b o n ~ . M o d e l 7 0 0 .  Thourbonisqudtidby m ~ d u e r o r i a t b . r r r r l y P r t b y ~ ? b ~ o f  
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TABLE KN42 
KNOXVILLE LABORATORY 

Metals Samde ReDaration Methods 

Methd6 
Ad* 

Paramaen M a e  NPDES RCRA (SW%46) CLP Oihe~ 

Toxicity Water Not Applicable Msrhod 1311 Not Applicable Not Applicable 
C h m M o  

h c h i n g  Liquid Not Applicable Method 13 11 Not Appliublc Not Appiicable 
Procdum 

TCLP Not Appliabls Method 13 I1 Not Applicable Not Appliubla CTCLP) 
Larchate 

Domestic Nd Appliublc Method 131 1 Nat Applicable Not Applicable 
W-. 

Indurtrirl 
waste, 
Sludge, 
Solid. 

Sediment 

Soil Not Appliubb Mabod 131 1 Not Applicable Not Appliubla 

ICAP Water Not Appliubla Mabod 3005 Mabod WO1.0 Nat Applicable 
M d r  M&od 3010 

liquid Not Applicable Mabod 3040 Not Appliabh Not Applicrbb 

TCLP Not Appliubk Mrrhod 3010 Na Appliubh Not Applicrblr 
Larchnb 

D o d c  Not Appticlble Mahod 3050 
waste, 

Indurcri.l 
was, 
Sludp, 
Solid. 

S d i m  

Not Applicrbb 

1 Soil I Not Appliubh I M & d  3050 Mlcbod aMO1.0 

C V M  Water M d w d U 5 . 1  Mabod 7470 Mahad ILMO1.0 
Merrurv I I 

Liquid I Not Applicable I Not Appliubb I Not Appliubb 
I I 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

TCLP 
-P 

Soil I Mathod 245.5 1 Method 7471 

D o d c  
1 Wllu, 

Lrdu-l 
I Warn, 

Stdgo, 
Solid. 

Sdimom 

Not AppliclbL 

Not Applicabb 

Not Applicable 

M& 7470 

M.rhod 7471 

Na ~pptiubh N a  Appliubb 
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TABLE KN42 
KNOXVILLE LABORATORY 

Metals h p l e  Preparation Mdhods 

-- . 

Water 

Liquid 

TCLP 
LmEhrte 

DomWtic 
w-, 

Iadurrrkl 
w-9 

Sludp. 
Solid. 

Sdimrnt 

-- 

E a l ! s M a t b o d  
Anaic 206.2 
Aluimmy 201.2 
Cvllnim 213.2 
ChrormMl 218.2 
Lad 239.2 
Nickel 249.2 
Solmium 270.2 
Silua 272.2 
'Ibrllhm 279.2 

Not Appliubb 

NM Appliuble 

Mahad3mO Not Appliuble 

Not Appbbl8  

Not Applicabb 

Nu ~ p p l i u b b  

Not Applicable 
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TABLE KN4-3 
KNOXVILLE LABORATORY 

Inductively Coupled PlnsmP m i o n  Spednscopy Methods 

W. Li. Mg. Mn. Ma. Ni. 
Or, K. Sa Si. Ag, NI, Sr. 
TI, Sn. Ti. V. Zn 
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TABLE KN4-4 
KNOXVILLE LABORATORY 

Graphite Funr~cc Atomic Absorption Methods 

Aneaic 

Cadmium 

Chnnnium 

D r r d c  
wure. 
fndunri.l 
w-, 

s o w .  
S d i  

Soil 

Watw 

Liquid 

TCLP 
LedUte 

hino& 
waaa, 

kduarial 
w-. 
Sludp, 
Solidr. 

Soil 

W . a  

Liquid 

TCLP 
Lu&u 

w.u, 

warn, 
Sludp, 
Salidu, 
w i  

Sod 

Waur 

Not Appliubb 

Nat A p p W l r  

M d o d  206.2 

Not Appliubk 

Not Appliubla 

Not Appliuble 

NIX Applicrbk 

M& 213.2 

Not Appliubk 

Na Appliubk 

Na Appliubla 

Not Applidl.  

. Mothad 211.2 

M a  7041 

Matbod 7041 

M.chodfOdO 

M d o d M 6 0  

N a  AppliE.bb 

M&d 7060 

Mabod7060 

Mubod 7131 

Mdtod 7131 

Not Appliubk 

M a  7131 

Mathod 7131 

Mabod 7191 

Not Appliubk 

M&d EM01 .O 

M M  ILMO 1 .O 

Na AppIiubb 

Not Applicrbio 

N a  ~ppliolbl. 

klrrbod U 0 1  .O 

Nat Appkbla 

Not rrppLiubb 

Not Applimbk 

Not Appliubk 

Nar Appliubh 

Not Appiiubk 

Not Applicable 

Not Appliubk 

Not Applicable 

Not Applicable 

Not Appliubb 

Not Appliubk 

Nor Appliubb 

Na ~ppl iubl r  

Nat Appliubb 

Not Appliubk 

Not Appliuble 

Not Appliuble 

I N u  Applicable 



IfAS Opcntlon-Speclfic QAMP 
Knoxville Labonmry Appendix 
Date Lnituttd: Scplcmbcr 1. 1993 
Rrv~sron No.: 0 
Date Revtsed: N/A 
h g e  34 of 75 

. .. 

TABLE K N 4 4  
KNOXVILLE LABORATORY 

Graphite Furnace Atomic Absorption Methods 

Parameter Matrix NPDES RCRA (SWM6) CLP Othrr 

Chmmum Liquid Not Applicable Mehod 719'1 Not Applicable Not Appliuble 
(conamlIued) 

TCLp Not Applicable Not Applicable Not Applicable Not Applicable 
LtPchPte 

Domestic Not Appiicablc Method 7191. Not Appliuble Not Applicable 
Waste. 

Muanal 
W-. 
Sludge. 
Solids, 

Sediment 

Soil Not Applicable Mehod 7191 Not Applicable Not Applicable 
Lrr 

Lud Waacr Method 239.2 Mehod 742 1 Method U O 1 . 0  Not Applicable 

Liquld Not Applicable Memod 7421 Not Appliubk Not Appiicablc 

TCLP Not Applpuble Not ApplrPblr: Not Applicable Not Applicable 
Leachate 

Domcsric Not Applicable Method 742 1 Not Applicable Not A p p h b l e  
W-. 

Indusuid 
waste. 
Sludge. 
Solids. 

Stdimnt 

Soil Not A p p l i i k  Method 7421 Method aMO1 .O Not A p p l i b l e  

Nickel Water M W  249.2 Not Appliublc Not Appkabk Not Appiicrllle 

Ll@d Not A p p l i l e  Nor ApptiubIe Not Apphbk Not Applicable 

TCLP Not Applicable Not A p p W l e  Not Apphbk  Not Applicable 
Lachie 

Selenium 

Do& 
w e .  

llamal 
w-, 
SWC 
Solids. 

Sediment 

Soil 

Wattr 

Liqud 

XLP 
LucLDc 

Not AppIicabte 

Not Applicable 

M W  270.2 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Method 7740 

~ c r h o d  7740 

Not Appllubie 

Not Applicable 

Not A p p h b l c  

Not Applicable 

Not Applicable 

Methad -1 .O 

Metbod U O  1 .O 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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TABLE K N 4 4  
KNOXVILLE LABORATORY 

Gmahite F m  Atomic Absomtion Methods 

Other 

Not Applicable 

Mdb& 

M.bh NPDES R C M  m'sw CLP 

Sdcniurn D o d c  Not Applicable Mahod 7740 Not Appliubb 
( d d )  W-. 

kdurtrkl 
wade, 
Sldm. 
Solids. 

S d i  

Soil Not Appliubb Method 7740 Mabod IIMO 1 .O 

Silver Water Mahad 272.2 ~ & d  7761 Not AppIicabk 

Liquid Not Applicable M a d  ?761 Not Appliubk 

TCU Not Appliubb Not Appliubl. N a  ~ppi iubb 

N a  ~ p p l i u b h  

Not Aooliubk 

W i u m  

Not Apphble  
~ - 

Not Appliorblo 
Lucbrta 

Domc& 
wash, 

ldutrial 
w-. 
Sludg.. 
Solids. 

ssdimsn 

Soli 

Wmter 

~ i q u a  

TCLP 
La8Chla 

kdumLl 
w..lr, 
sup. 
-, 

Soil 

Not AppIiuble 

Na Applicable 

Not Appliubk 

Not AppliubL 

M d o d  2793 

Not Applicable 

Not Appliubk 

Not Apphble 

Not Applicable 

Method 776 1 

Morhod 7761 

Mrhod 7841 

M*hod 7841 

NIX hppliubk Not Applicrble 

Not Applicable 

Not Appliubb 

Mlcbod ILMOI .O 

Not Appliubb 

Not A p p k b k  

Not ApptiWbL 

Nar Appiicrbl. 

M.rbod aM0 I .O 

Not Appl iuM 

Not Appliclbk 

Mubod 7841 

Madmi 7841 
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TABLE KN45 
KNOXVILLE LABORATORY 

Cold Vapor Atomic Absorption Methods 
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TABLE KN4-6 
KNOXVILLE LABORATORY 

Organic Sample RcparPtion Mdbods 

I Nor Appiiubk 

Liquid Not Appliuble Method SO30 Not AppliubIc Not Applicable 
I I 

TCLP Not Appliuble Memod 5030 Not Applicable Not Applicable 
Luch.tc 

Domerrif Wutc, Not Applicable Method 5030 Not Applicrbk I Not Agphubk 
loduzeipl W m .  
Sludge, Solids, 

Scdimeot 

Wart I Metbod601 1 Memod5030 1 Not Applicable 1 Not ApplicrMe 

Liquid I Not Applicable I Mcbd 5030 Not A p p h b k  I Not ApplicrMc 

TCLP I N o t A p p h b k  I Method5030 1 Notnppk i tde  I N o t A p p W l e  

D o d c  W w ,  Not Applicable MtmodW)30 Not Not A p p h b k  
Indusuial Waste. 
Sludge. sol&. 

- Sediment 

- Soil Not AppliclMe Merhad 5030 Not Apphbk Not A p p W L c  

- Water Mtmod60r Mctbod5030 Not Apphblc Not Applicrbk 

M i d  Not Appliable Method 5030 Not rrpplierMe Not A p p b b k  - I 

TCLP I Not Applicable I MtmadS030 1 Not Appliable I Not Applicable - - 

- w 

Don=ak W i m .  Not ApplierMe Marhod5030 Not Appliclblc Not A p p W e  - wuec. 
m, Solids. 

- frrlirmnr 
Sail Not AppLiubb MclbodM30 Not lrpplierbk Nor Agpkbk 

Waar Memod 625 3510 Mcmod OUd01 .a ium Apphbk  

- Mcctrad 3520 

w Not Applicable Muhod 3580 Nor ApplierblG Not AppliuMe 

TCLP Not Applicibk Mcmod 3510 Not Applierble Not rrpplrrMe 
L c d m r  ~ c m o d  3m 

Do- Wlsre. Not Applrrbk Mcdrod 3540 Not rrppliuMc Not Apphdk 
Iaduzm*l Waste. Mtlbod 3550 
Sludge. Solids. 
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KNOXVILLE LABORATORY 

Organic Sample Preparation Methods 
(continued) 
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Method OLMO 1 .8 

Y 

Herbicides 
by 

Low Bodmg 
Petroleum 

Hydrourbons 
by= 

High Boiling 
Pcaolatm 

Hydmurbons by 
GC 

Liquid 

TCLP 
h c h s t r  

Dad W w .  
IadusmPl Warn, 
Sludge. solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

DomcztiC Waste, 
Industrid Waste. 
Sludgc. Solids. 

S t d i m  

Soil 

Wuer 

hquid 

TCLP Lcahatc 

Domuoe Waste. 
Idwid WYP, 
shd#e, Solids. 

Scdimw 

Soid 

Water 

Lquid 

TCLP Ltacbc 

Domcsric W m .  
lndusaul Waste. 
Sludge, Solids. 

Scdimni 

Not Applicable 

Not Applicable 

Not A p p W l e  

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Applicable 

Not A p p l i l c  

Not Applicable 

Not Applicable 

Not Appliuble 

Nor Applicable 

Not Applk.bie 

Not A p p l i i l e  

Not Applicable 

Not Applicable 

Not Applicable 

Mehod 3580 

Method 3510 
Methad 3520 

Method 3540 
Method ,3550 

Method 3540 
Method 3550 

Method 8150 

Not Applicable 

Memod 8150 

Not Apphb1e 

Not A p p t i e  

Method 5030 

Metbod 5030 

Not Applicable 

Method 5030 

M c & d  5030 

Mtmod 35 10 
Memod 3520 

Mcthod 3560 

Not Applicable 

Mcrhod 3540 
Memod 3550 

Not Appliuble 

Not Applicable 

Not A p p W k  

Method 0LMOL.S 

Not Applkablc 

Not Appliubk 

Not AppWk 

Not Applicable 

Not ApplicrMc 

Not Appliuble 

Nor AppkbIt 

Not Applicable 

Not Applicable 

Not A p p W l e  

Not A p p W I e  

Not Applicable 

Not Applicable 
" 

Not Applicable 

Not Applicable 

Not Applicable 

Not Appliuble 

Not A p p h b i e  
I 

Not Applicable 

Not Appkablc 

Not AppliuMe 

TN OR0 Method 

Nut Applicable 

Not rrpplicrMe 

Not Applicable 

TN GRO ~ e c b a d  

TN DRO MCCIUXI 

Not Applicable 

Not Appliuble 

Not Appliuble 

Not Applicable 

Not Applicable 
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Organic Sample Pnpprption Methods 
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HPLC 

pob=ku 
hmmuic 

Hydro- 
by HPLC 

Niawrormrics 
by= 

cw-@JO@O~ 
Puticda 

by= 

Liquid 

TC'W Leachate 
I 

Domrric W m .  
Indurairl wurc. 
Sludge. Soiids. 

Saihmltl 
L 

Soil 

- -. . -- 

Wmr 

L@d 

TCLP W 

D o h  Waste, 
Indust~idW~m:. 
Sludge, Solids. 

Sedimcor 

Soil 

Wafer 

lisuid 

Not Appiiubk 

Nor Appb&Lt 

Not Appliuble 

Not ApplicrMc 

. -- - - -. 

Method 610 

Not A p p M l e  

Not Applhble 

Not Appliabk 

Not lrpplierMc 

Mcctrod609 

Not ApfA idk  

USATHAMA UW-1 I 

TCLP h c b a e  

Domeslie W m .  
Ilhutdd W e .  
Shdle, Solidt. 
tdimm, 

Not Appliublt 

Not Applicable 

Not A @ u b l e  

Merhad 8330 

. . 

Not Appliubk 

MtmDd 3540 
Method 3550 

Muhod 3540 
MtlbDd 35m 

Mectrod 3510 
Mctbod 3520 

Mrcbod 35W) 

Not AppliuMc 

Not ApphbIe 

Not Appiicable 

Not Applicrble 

Not Applicrbk 

Not Applicrble 

.- 

Not ApplierMe 

Not Apphbk 

Not ApplierWc 

Not Appdicrblc 

Not Amlhbk 

Soil 

Not A+Ie 

Not Appliublt 

Not Appliuble 

USATHAhw LW46 

Not ApplierMt 

Nor Appkabk 

Not Appkabk 

Not A p j ~ b b k  

Not w e  

Not A p p h b k  

Not l rpphble M M  3510 
Mc(bod 3520 

Not A p p k b k  

W m  

Mabod 3580 

Not Applisrbk 

Medwd 3540 
Mcmod 3550 

Medrod 3W 
MtUmd 35% 

M a  3510 
hderbod 320 

M W  3580 

Nm Applhblc 

I imki ' Nnt ~nnl iabk 

Not Appbbk  

Not ApplhMe 

Not Appluble 

Not lrppliuMt 

Not hppliable 

Not l r p p b b k  

Not rrpplicrMe 

Not Applicable 

Not Appliubk 

Nor llpplicrblt 

Noc AppliabIc 

Not Appwbk 
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KNOXVILLE LABORATORY 

Organic Sample Preparation Methods 
(continued) 
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TABLE m47 
KNOXVILLE LABORATORY 

organic McthodP 

I I Mar* I I  

I I Not Applidlm 

D o h  w-, 
Ldurtrirl Wl*. 
Sludge, Solidr. 

Salimmnt 

Not Appticable 

. - 

Not Appliuble 

Liquid Not Applidk Muhod 8010 

Not Appliuble M u  8010 

Sludge. Solidr, 

I Soil I NaAppliuble I . -YId lol0 

L Liquid 
Not Appliublm Mmbd8a20 

I TCLP I NaAppliubh I Mathodlorn 
M m  

Nor AppLiubk ~~ 

Liquid Not Appliubh M&od $270 

TCLP Noc Appliubk M a  1170 
: M u  

Domric Wart., 
[ndumd W l U .  
SludgD. Solidr, 

.wimn! .. 

Not Appliuble [ Not Applicable 
I 

Not Applicable II 
Not AppliclbL Not Appliorbb 

Not Appliclbh NoI Apptiolbk I 
Not Appliclbb I Not Applicable II 

Not Appliclblm Not Appliclbb 

N a  Applhbb Not Appliubla 

N a  AppliubL Not Applicable 

Nor Appliclbb N u  Appliubb 

rl 

Not Appbbh Not Appliubl. 

N a  Applicrbl. Not Appliubk 
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Organic Methods 
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Organic Methods 
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Organic Methods 
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Analytical 
P~ralneters 

Organophosphorus 
Pesticides 

by GC 
(continued) 

Matrix 

Domestic Waste, 
Indurvial Waate. 
Sludge. Solids, 

Sediment 

Soil 

Methodr 

NPDES 

Not Applicable 

Not Applicable 

RCRA (SW&16) 

Method X 14 1 

Method 8141 

CLp Other 

Not Applicable 

Not Applicable 

Not Appliuble 

Not Appliubb 
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APPENDIX 

KNOXVILLE - 5 

PRACTICAL QUANTITATION LIMITS 
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TABLE KN-5-1 
KNOXVILLE LABORATORY 

Practid Quantitation Limits for 
Wet Chemistrv 

Acidity 305.2 1 1 I Not Appiicrble 

Pamm&ef 

AIkdinity 310.1 Not Applicable 

Ammonia 350.2 

BOD 405.1 Not Applicable 

COD I HACH 1 1 Not Applicable 

Method 

Bmmide 300.0 

Chloride 325.3 
300.0 0.4 0.4 

(1 Chlorine. TO, Residual 1 HACH 1 0.1 1 Not Applicable 

W.tcr PQt 
(ayn excrptrr nokd) 

II Conductivity 120.1 1 umhodcm 1 Not Applicable 
I I 

PQL 
(mgnte) 

Cyanide. amenable 1 335.119010 1 0.01 1 Not Applicable 
11 

II Dirrolvd Oxygen 360.1 1 1 Not Applicable 

II Hardnsu SM 314A 0 .2 1 Not Appliubie 

Fluoride 340.2 
300.0 

Nitnte 

NivrtdNitrite 

Oil & Gmam I 413.119070/9071 I 50 

I. 

pH I 150.119(W0/9045 I 0.01 S t a d d  Uaiu I 0.01 Stlnbrd Uniu 

0.1 
0.4 

353.2 
300.0 

353.2 

10 
0.4 

Nitrite 

II Totrl D i d v d  Solidr 160.1 I I Not Applrcablt 

0 -02 
0.4  

0 .a2 

su~frtr 

U Total ScttIcabls Solidr I 160.5 0.1 mulitor 1 Not Aoalicnhle 

Not Appiicnbb 
0.4 

3 

353.2 
300.0 

3 7 5 . 4 1 m a  
300.0 

0.02 
0.4 

i 

Not Appliabla 

1 

10 
1.5 

 at ~ p p l i - b ~ e  
1.5 
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II Acidity 305.2 1 Not Applicable 
I I 

Toul Solids I 160.3 I Not Applicable II 
160.2 1 Not Applicable II 
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TABLE KN-5-2 
KNOXYILLE LABORATORY 

ICAP Metals 
Contract Required Detection Limits (CRDL)', 

Method Deqcction Limits (MDL)', 
and Ractid Quantitation Limits (PQL)' 
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TABLE KN-5-2 
KNOXVILLE LABORATORY 

ICAP Met& 
Contract Reqltirrd Detection Lounits (CRDL)', 

Method Detection Limits (MDL)', 
and Ptactid Qunntitation Limits (PQL)f 

W a l a  !MI Waer Sd Water Soil 
CAS CRDL CRDL4 MDL MDL4 

Elamcot NmLm 
PQL PQL4 

(WL) (WQ) (WL) (we) (WL) (d4) 

Vanadium 7440-62-2 XI 10 2.2 10 2 

Zinc 7440-66 20 4 1.3 5 1 

' CRDb apply to d y c e r  psitor& in accodawwidr the USEPA CLP Statemsnt of Work for laog.nisr M y a i . ,  
Number aMO 1 .O 

I1 ' PQLJ wore d m a t d  from the results of water MDL daaminrtiom. 

* Sd11 dsrstion limit, rra baud m w a  weibt of vrnpb lad will be high- whom comatd to dy weight bash. 



mAS Operation-Specific QAMP 
boxvilla bboratory Appendix 
Data Initiated: September 1 ,  1993 
Revirion No.: 0 
Date R a v i d :  N / A  
Page 50 of 75 

TABLE KN-5-3 
KNOXVILLE LABORATORY 

AA Metnts 
Contract Required Dctcdion Limits (CRDL)', 

Method Detection Limits O L Y ,  and 
Practical Quititation Limits (PQL)' 

' CRDLI apply to uulysm performed in r c c o k e  with the USEPA CLP S t r m  of Work, D o c u m  Number ILMO1 .O. 

Method d&oa limit -dim wmm p.rtorwd during 10M2 - 11\92 ruing SW-846 7000 mciea &&logy. 

P Q k  were &mrwd fram he d t r  of water MDL d-. 

' Soil detection limits am b a d  on wu weight of umplo ud warill k hi&- when sl to 4 ddry weight b d .  

Mercury i a  amlyud by cold vapor 
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TABLE m-54 
KNOXVEUE LABORATORY 

Volatile Organics 
Coneact Required Detection L i b  (CRDL)', 

Method -on Limits (MDL)' and 
Practical Qupntitation Limits (iQL)' 

A - W  

C h ~ o t o ~  

B~o~o* 

Vinyl Chloride 

Chlomahw 

Mahyhm Chloride 

Acaolw 

Carbon Diarltida 

I , l - D i  

I, 1 -Di&Jom&ann 

1 2 - D i c b l ~ ~  (total) 

Chlomfom 

1.2-[)ichlometblls 

CAS 
Nmber 

74-87-3 

74-83-9 

7 5 0 1 4  

75-3 

7549-2 

676C 1 

75- 150  

75-35-4 

75-34-3 

540-59-0 

67-66-3 

107-06-2 

wmtef 
CRDL 
(dl-) 

10 

10 

10 

10 

10 

tO 

10 

10 

LO 

10 

10 

10 
- 

, 

10 

10 

10 

N A 

10 

10 

10 

N A 

10 

10 

10 

sd 
CRDL* 
(tldsn) 

10 

10 

I0 

10 

10 

10 

10 

10 

10 

10 

10 

10 

2-3~tanmm 

1,l. 1 -Trichlor#ah.ar 

CsrboD TetmcMaide 

Vinyl Acrrt. 

BromodiEhl- 

I ,Z-D~- 

cis-I ,3-Dishlosopropor 

2shlorarrhykhyWnr 

T r i c h l o ~ ~ u  

Dibmmcblom- 

1.1 ,Z-Trichlomdaw 

Boatolw 

umr-1.3-Dichlompm 

Bm11y)form 

4-Mahyl-2-Pantmnu 

7.5 

3 3 

3 0 

3 J 

4.1 

3 -4 

3.6 

6.6 

3.7 

4.1 

3.9 

w.rs 
MDL 
(l4JI-L) 

2.9 

2.6 

3.1 

3 .o 

3.1 

6.5 

2.7 

3.3 

3.2 

3.4 

3,1 

3 -4 

78-93-3 

71-554 

5623-5 

75-27-4 

na7-s 

1 ~ 1 6 1 - 5  

11@75-8 

79414 

1244-1 

7 9 M S  

7 143-2 

10061-026 

75-25-2 

. 108-10-1 

5 

5 

5 

50 

100 

S 

5 

50 

5 

5 

5 

10 

5 

5 

5 

10 

10 

10 

N A 

10 

10 

10 

N A 

10 

10 

10 

10 

10 

10 

10 

SaJ 
MPL* 
(pdw 

-- 

100 

5 

5 

50 

5 

5 

5 

10 

5 

5 

5 

5 

5 

5 

50 

10 

10 

10 

10 

3 .O 

5 -7 

3.7 

5.1 

w w  
PQL 
(WL) 

10 

10 

10 
- 

10 

5 

100 

5 

5  

S 

5 

5 

5 

Sd 
PQL* 

h d k )  

10 

10 

10 

10 

5 

100 

5  

5 

5 

5 

5 

5 
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TABLE KN-54 
KNOXVILLE LABORATORY 

Volatile Organics 
Contract Required Detedion Limits (CRDL)', 

Method Detection Limits (MDLY and 
hadical Quantitation L i t s  (PQL)' 

' CXDL* apply to m l y r u  performed in accordmw with the USEPA CLP Sta- of Work for loogmica A d y i s ,  Doevrwnt 
Number OLM01.8. 

The Method Daaction Limit study for water war prfomwd on 5/14/93 wing SW-846 h o d  8240. 

Practical Quotitation Limiu are taken from SW-846 M& 8UO. 

Qurntiution limitr l i d  for mil me b d  on w a  weight. Tho quatitdon Limitl bud on dry weight rr requid, will be 
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TABLE KN-5-5 
KNOXVILLE LABORATORY 

Semirolntile Organics 
Contract Requited Detection Limits (CRDL)', 

Method W o n  Limits (MDLY, and 
h c t i d  Quantjkation Limits (FQLy 

water Sd wnta Sail water Sd 
CAS CaDL CRnL4 MDL MDL' PQL PQL' 

4-m Nimhe (pdY1) (dL) (dm tm) (pgflrg) 

Phrml 108-95-2 10 330 0.9 10 330 

bir(2-ChloroahyIktbsr 1114l4 10 330 1.1 10 330 
- - , -  

2-Chiomphd 95-57-8 10 330 1.8 10 330 

1 .3-Did- 541-73-1 10 330 1.9 10 330 

1.4Dichlorok~om 1 W 7  10 330 2.1 10 330 

Be& Alcohol l a 5  1-6 N A N A 2.5 20 670 

1 ,Z-Dichlonhn~=~ 95-5@ 1 10 330 1.7 10 330 

2-Mahylpbrwrl 9548-7 10 330 1.7 10 330 

bir(24oroimpmpyl).tber 108-60-3 10 330 1.2 10 330 

QMe&ylph.aol 106-44-5 10 330 4.3 10 330 

n-Nitmdi-n-Ropyhmiaa 621447 10 330 1.8 10 330 

Hexachtomdua 67-72-1 10 330 2.2 10 330 

Nitmkmuv 98-95-1 10 330 0.9 10 330 

hophor~n~ 78-59-1 10 330 1.1 10 330 

2-Nitropheml 88-75-5 10 330 1.6 10 330 

2,CDimghylphl 105-67-9 10 330 1.9 10 330 

Barmic Acid 65-85-0 N A NA 50 16W 

bi8(2-Chl-) M.rhuw 11 1-91-1 10 330 I 3  10 330 

2.4-Didompkd 120-83-2 10 330 1.7 10 330 

1.2.4-Tri- 120-82-1 to 330 2.3 10 330 

Naph- 9 1-20-3 10 330 1.1 10 330 

CChlor~r* 1OW7-8 10 330 1 .8 20 670 

Hexaehlorobuudi 874-3 10 330 2.3 10 330 

4 - C h l ~ 3 - M r r h y ~ l  

2-Md1ylruphdvl110 

H a u c b l o ~ o c y c ~ i ~  

59-50-7 

91 -574 

7 4 7 4  

10 

LO 

10 

2 , 4 , 6 - T r i ~ b . o o l  

2.4.5-Tri-hm~l \, 

10 

7: 

I 
8846-2 

O G o U  

330 

330 

330 

330 

m~ 

1.8 

2.1 

1.9 

1.7 

. .. 

20 

10 

I0 

670 

330 

330 

10 330 
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TABLE KN-5-5 
KNOXVILLE LABORATORY 

Semivolatile Organics 
Contract Requind DetEction Limits (CRDL)', 

Method M o n  Limits (MDL)', and 
Ractical Q~l~tlfitation Limits (POL)' 

II D i y l  Phthdats 131-11-3 10 330 3.2 1 10 I 330 11 

- 
2-Chl0r0~phth . l~  

2-Nitrourilim 

CAS 
Nmber 

91-58-7 

88-744 

water 
CRDL 
(m&/L) 

10 

25 

sail 
CRDL' 
(W&) 

330 

800 

Water 
MDL 
(WL) 

1.1 

1.4 

Soil 
MDL' 
(WmtJ) 

W a m  
PQL 
(@L) 

10 

50 

Soil 
PQL4 

330 

1600 



mAS OpentionSpecific QAMP 
b ~ i l l e  hborr toy Appendix 
Date Inihfed: September l . 1993 
Revision No. : 0 
Data Revid: N/A 
Page 55 of 75 

< :. 

TABLE KN-5-5 
KNOXMUE LABORATORY 

Srmivohtile Organics 
Contmct Required Detection Limitr (CRDL)', 

Method Detection Limits @IDLY, and 
Practical Q-titation Limits MLY 

wdar Soit water sil W I t a  Soil 
CAS CRDL CRDL' MDL MDL' PQL PQL' - Namber ( 1  (ng/%) (pdL) (Pg) (PdL) (pdLg) 

&No(a)anthn- 56-55-3 10 330 1.1 10 330 

c h r ~ m  21841-9 10 330 0.8 10 330 

biq2-Etby 1bexyl)phhhte 117-81-7 10 330 1.1 10 330 

Di-rrOctylphth.Lts 117-84-0 10 330 1.3 10 330 

B m ~ ~ ( b ) f l ~ ~ n n r h -  205-99-2 10 330 2.0 10 330 

B a a t o & ) f l u a ~ a a o  20748-9 10 330 1.8 10 330 

50-32-8 10 330 1.3 10 330 

~ ( l , 2 . 3 - c d ) P ~  193-39-5 10 330 1.3 10 330 

Dihnro(a,bknth- 53-70-3 10 330 1 3  10 330 

~ , h , i ~ -  1 91 -24-2 10 330 1.2 10 330 

1 ,Z-Diph~dyLhydtxziw 122-66-7 1.1 

h i l i a ~  62-53-3 2 2  

' w b  ~ P P ~ Y  d y m  p d r m d  in rccodmw with the USEPA CLP Sllcmrat of W& for ~g.mu w, b- 
Number OLM01.8. 

1 The HdDl Daactkm Limit hr r a w  ru @orad by SW446 Metbod 8270 a 1-19-93. 
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TABLE KN-S-6 
KNOXVIUE LABORATORY 

Pesticides and PCBs 
Contract Required Detection Limits (CRDL)', 

Method W o n  Limits (MDL~, nnd 
Practical Qupntitation L i b  (PQLY 
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TABLE KN-54 
KNOXI?UE LABORATORY 

Pesticides and FCBS 
Contract Rcquiml Ddedion Limib (CRDL)', 

Method Detcdion Limits (MDL)', and 
~r~cticnl  QuPntietion LM~S eQLY 

water Soil w* Soil Water Sd 
CAS CIWL CRDV MDL MDL' PQL PQL' * N l k  (W) ( ~ 4 )  t-1 (@a) c l l m ,  (-1 

' CRDL rpply to d y m  in rccorduw with the USEPA Statenma of W& for Ogrnrcr Ad-, h- 
Number OLM01.8. 

11 a T.e M I o d  -on Limit d u d i  thr pdciddFCB. m psrlormd on 7/29\93 wing SW-846 o.hd 010. 

* Quanti~tion limit# l i d  for dl are b u d  on w a  uright. The quuaiWion lkim bud on d q  wight u quirmd, will b # ~ & ~ *  
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' The Method W o n  Limit ~bldy wra perfond on 11 Rot93 using SW-846 h o d  8330. 

Pmcticnl Quumt.tion timicr are b a d  on SW-846 a d d  8330. 

TABLE KN-5-7 
KNOXVILLE LABORATORY 

Explosives 
Method W o n  Limits (MDL)' 

and Radical Quantitation Limits (PQL)2 

1 -3-Dini-no 

T-1 

Nitmbanzcm 

2,4,&TrinirraC6~uena 

2.4 and Z,&Dini~colwr# 

2-Niuotoluana 

CNitmtoluem 

3-Nitrotoluam 

99-650 

479-48-8 

98-95-3 

1 11-96-7 

121-142 md 60620-2 

88-72-2 

99-99-0 

I 1  5948 1 

2.4 

5.9 

1 .O 

0.0 

9.4 

5.1 

15 

3.6 

24 

26 

28 

24 

25 

2.5 

24 

28 

0.25 

0.65 

0.26 

0.26 
b 

0.25 

0.25 6 

0.25 

0.25 I 
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TABLE KN-5-8 
KNOXVILLE LAIIORATORY 

Aromatic VolatileslLow Boiling Petroierrm Hydmcarhm by GC 
Method Detection Limits (MDL)', and 
Practical Quantitation Limits (PQL) 

' M D L  wem d- on 1/6/93 for waar a d  on 1/7/93 for roil vmph SW-846 n d d a  W C A  MOD. 8015 ia laria. 
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TABLE KN-5-9 
KNOXVILLE LABORATORY 

Polmynudear Aromatic Hydroenrbons by APLC 
Method Detection Limits (MDL)', and 
Practical Quantitntion K i t s  (PQL)? 

P h m d ~ l k c  85-01-8 0.014 0.080 8.0 

Anthcme 120-12-7 0.018 0.080 8.0 

Fluotanthene 206444 0.03 1 0.080 8.0 

bfene 12940-0 0.022 0.080 8.0 

knm(a).~~thraccne 56-55-3 0.013 0.080 8 .O 

ChTy-e 21841-9 0.018 0.080 8.0 

Bento(b)fluomtheae 205-99-2 0.012 0.080 8.0 

Btnzo(k) fluoranthmt 20748-9 0.015 0.080 8.0 

W ~ ) P Y ~  50-32-8 0.012 0.080 8.0 

D i ~ a h ) a n ~ e  53-70-3 0.023 0.080 8.0 

w g h i ) ~ q l e n e  19 1-24-2 0.033 0.080 8.0 

I.n~ho(l23cd)py~ 193-39-5 0.037 0.080 8.0 

' MDLs were determined on 9/16/93 for wrters using SW-846 method 8310. 

PQb art b a d  SW-846 h o d  8310. 
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TABLE KN-5-1.0 
KNOXVILLE LABORATORY 

Total High Boiling Petrol- HydrocPrbons 
Method Man Limits (MDL)a' 

and Pmctical Quantitation Limits (PQL) 

Toul high boiling paroleurn 
hydrocarbons, re compared to d i d  fuel 

"' Tbe Mdod Damsion Limit study war pdonned on 1/9/93 wing CA MOD. nmhad 8015. 
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TABLE KN-5-1 i 
KNOXVILLE LABORATORY 

Halogenated and Aromatic Volatiles by GC 
Method Detection Limits (MDL), 

and h e t i c a l  QuPntitation Limits (PQL), 

a Vinyl cloride 1 75-014 I 0.37 I I 1.8 1.8 

Carbon TctncMoridc 

Btnzcne 
t 

1.2-Dichlomcthm~ 

TrichlomcmeaC 

56-23-5 

7 143-2 

1 0 7 6 2  

7 M 1 4  

0.14 

0.10 

0.09 

1.2 

2.0 

0.3 

1.2 

2 .O 

0.3 
7 

0.14 I 1 1.2 1.2 



TABLE KN-5-11 
KNOXVILLE LABORATORY 

Halogenated and Aromatic Volatila by GC 
Method Detection Limits (MDL)' and 
haid Quantitation Limits (PQL)' 

(continued) 
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I Chl0robc~tre 1 OS-90-7 0.07 2.0 2.0 
b 

Ethyl Bcnzerw 100414 0.11 2.0 2.0 

1.1.1.2-TeWorocahme 638204 0.3 0.3 

1330-20-7 0.10 1 .O 1 .O 

' The MeUmd Dcacclion Lirmt Sbldy wu performed on 1211 11!32 using SW-846 mtrhoda 8010 rad I#nO iu serier. 

m c a u l ~ l i i u e b u c d o n S W a ~ B O l O ~ ~ O .  
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APPENDIX 

KNOXVILLE - 6 

PERFORMANCE EVALUATION SAMPLE 
STUDIES 
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TABLE 6-1 
KNOXVILLE LABORATORY 

Performance Evaluation Sample Studies 

PE Sam* Dgcriw Andy& Performed F m  of Parkkipnth 

US EPA Water Supply Study 

US EPA Water Pollution Study 

US Anny Corpr of E q u m m  

New York Shte Potable md Non Rsfw to EPA WS d WP mdylar. 

Rar. CI, SO,, Turbidity, Anionr. PAH by 
8310. VOC, THM. Panicidw. Herbicidw, 

Corrouvity, Sodium, Tracc Meals. Cyanide 
(CW. 

Tmco Marla. M i m l a ,  Nutrient. Domuid, 
PCB#. Chlorinrted Hydwrbon.  Pesticides, 
Valrtils Halourborn, Vohtile Aronurica, 
foul CN. TSS, Oil md G m n .  Pbdr.  

Re8. a. 

Semu-1 

4 



nAS DpemtionSpecific QAMP 
Knoxville Labontoy Appendix 
Date Il~~tmted: September 1. 1993 
Revialon No. : 0 
Date Rev~red: NIA 
Page 66 of 75 

APPENDIX 

KNOXVILLE - 7 

PREVENTIVE MAINTENANCE SCHEDULES 
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TABLE 7-1 
KNOXVILLE LABORATORY 

Maintenance Schedule 

unit. Add coolant if error 
m e g o  appam 
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TABLE 7-2 
KNOXMUE LABORATORY 

Mninterwoc Schedule 
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TABLE 7-3 
KNOXVILLE LABORATORY 

Maintenance Schedule 
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. .  TABLE 7-4 
KNOXVILLE LABORATORY 

Maintenance Schedule 

ngs column when peak 
linu for dirolombn .ad 
crimping, if indicated. 
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TABLE 7-5 
KNOXVILLE LABORATORY 

Maintenance Schedule 

Check for gar bubblsr in titration 

Perform cell perfonnancc check. 

Check wrings, replace if wm. 
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. '. 
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CHAPTER1 
INTRODUCTION 

This manual is an overview of the Quality 
Assurance Program that governs all Lockheed 
Analytical Services . (LAS) operations. It 
outlines the purpose, policies, organization, 
responsibilities, and operations related to 
ensuring high-quality performance in all LAS 
activities. The manual is intended to provide 
guidance to management, project leads, 
laboratory analysts, and support personnel in the 
uniform implementation of general quality 
assurance requirements specific to LAS by 
providing a minimum set of quality management 
elements required to provide analytical products 
and services at U S .  The project-specific 
requirements delineated in project plans may 
supersede the general quality requirements 
described in this manual. It is essential that all 
LAS personnel be familiar with the policies, 
objectives, and procedure. outlined in this 
management plan so that filly undersmd 
their roles and responsibiiitl.~ in the overall 
LAS Quality Assurance Pro, ?rn. Furthermore, 
all subcontractors employed by LAS must 
adhere to the set of QA requirements delineated 
in this manual. 

1.1 POLICY 

The preparation of this management plan and 
implementation of the quality assurance 
philosophy and procedures specified herein are 
in accordance with Lockheed Corporate quality 
assurance policy. Corporate regulations and 
guidelines require the implemtntation of quality 
assurance activities and the maintenance of 
sufficient documentatjon to demonstrate the 
generation of legally defensible environmental 
data. Lockheed corporate policies on quaiity 
are based on the following concepts: 

To achieve the mission, goals, and long- 
term objectives of the Corporation, we must 
provide our clients with products and 
services that satisfy their definitions and 
expectations of quality. 

To achieve the required quality in these 
products and services at a competitive 
price, a strategy to obtain that level of 
quality is necessary. 

The pursuit of quality, and its 
improvement, is a continuous process with 
measurable objectives. 

Each employee is a customer and a 
suppiier; each is personally responsible and 
accountable for the quality of his or her 
own work. 

It is the policy of Lockheed Envuontnental 
Systems & Technologies Company ([.I- q.ZT) to 
provide products and services to its internal and 
external customers that satisfy or exceed their 
quality requirements and expectations. LAS 
quality poiicy is to product analytical data 
reports that meet client and regulatory 
requirements, are useable for their intended 
purpose, are technically correct, and are 
produced within contract specifications. In 
addition, it is our corporate, company, and 
division policy to continually improve our 
procedures, products, and services. Lockheed 
management fully suppom continuous quality 
improvement efforts to reduce cost without 
compromising quality. 

Loclcheed stresses the importance of quality at 
every ieve1 in the Corporation from the Chief 
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Executive Officer to the individual employee. 
LAS management has made a sustained 
commitment of personnel: and resources to 
develop, implement, assess, and continually 
improve our technical and management 
operations. Only with management's full 
participation is it possible to instill this 
commitment to excellence in all LAS 
employees. 

1.2 GOALS 

The primary goal of' the LAS Qudtty Assurance 
Program is to ensure that d l  measurement data 
generated are scientifically and legally 
defensible, of known and appropriate quality, 
and thoroughly documented so that they provide 
sound support for environmental decisions. A 
supporting goal is to comply with all 
environmental regulations established by local, 
state, and federal regulatory authorities. 

The specific goals are: 

To provide a unif.rr* framework for 
generating physical and ehemicd data. 

To operate under a comprehensive, 
effective, ongoing quality assurance 
program that focuses on preventive 
maintenance, which will help ensure the 
timely and effective completion of each 
measurement effort. 

To instill a c o d m e n t  to quality 
assurance and individual excellence at all 
levels of the organization. 

To assist in the early detection of anomalies 
and nonconformances that might adversely 
affect data quality. 

To establish the quality assurance objectives 
for the measurement systems and to assess 

and monitor analytical data quality in terms 
of precision, accuracy, representativeness, 
comparability, completeness. and detecta- 
bility bough the use of proven methods. 

To establish procedures to demonstrate, 
through the use of control charts and other 
means, that analytical systems are in a state 
of statistical control. 

To enable personnel responsible for the 
production of the data - to identify and 
implement corrective actions necessary to 
ensure data integrity. 

To ensure that the appropriate type and 
degree of quality control are applied during 
an analytical run. 

To ensure adequate document control. 

To eliminate data anomalies through the 
implementation of an automated. cFficient 
dam-handling and data-validation t q  ui..iem. 

To develop and follow good laboratory 
practices (GLPs), good measurement 
practices (GMPs) , and standard operating 
procedures (SOPS). 

To provide sufficient flexibility for 
implementrng customized quality assurance 
procedures to meet customers' specific 
requirements for data quality. 

To establish guidelines for adequatc control 
of procurement of instruments, chemicals, 
and swrices. 

To ensure proper tracking of samples and 
analytical data by implementing an 
automated laboratory data management 
system (LDMS). 



To ensure that computer hardware and 
software used in producing analytical data 
are independently validated and documented 
according to the intended use of the 
software. 

1.3 KEY PROGRAM ELEMENTS 

Formalizing and implementing sound quality 
assurance procedures are the initial steps in 
ensuring that data quality is within specified 
control limits and is well documented. The 
LAS Quality Assurance Program provides a 
quantitative approach to ensuring the integrity of 
all data generated by the laboratory staff, Key 
elements of the program, shown in Figure 1, 
help ensure that all analflcal data meet 
customer, LAS , and regulatory requirements. 
Through application of these elements, the 
program monitors LAS performaace in relation 
to quality assurance objectives and quality 
control requirements identified for each 
analytical method. This approach incorporates 
the proper control, ,: :.sessrnent, and 
documentation of analytical *\;r ta quality. 

1.4 SUPPORTING DOCUMENTS 

The LAS Quality Assurance Program is rapon- 
sive to, and in compliance with, the guidelines 
and specifications described in the following 
documents: 

U.S. Environmental Protcction Agency 
(EPA) Quality Assurance Management Staff 
(EPA QAMS-O(H/%O). 

A m e r i c a n  N a t i o n a l  S t a n d a r d  
Institute/American Society for Quality 
Control (ANSI/ASQC-ELS- 19x.x). 

A m e r i c a n  N a t i o n a l  S t a n d a r d  
Institute/Amcrican Society for Quality 
Control (ANSI/ASQC Q9e1987: IS0 
=) - 

Revision 2 
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International Standard ISOIIEC Guide 25 

U.S. Department of Energy (DOE) Order 
5700.6C " Qua1 ity Assurance. " 

American Society of Mechanical Engineers 
(ASME) NQA- 1 (1989 Edition). 

Test Methods for Evaluating Solid Waste 
(EPA SW-846 Third Edition, 1986 and 
current updates). 

Mcthodc for Chemical Analysis of Water 
and Wastes (EPA-600/4-79-020). 

Cuncnt revisions of the EPA Contract 
Laboratory Program (CLP) Statements of 
Work (SOW) for inorganic and organic 
analyses. 

Haadbook for Analytical Quality Control in 
Water and Wastewater Laboratories (EPA- 
6001 
4-79419). 

Good Laboratory Practice Standards (40 
CFR Part 792). 

Standard Methods for the Examination of 
Water and Wastewater (1 8th Edition, 
1992). 

Annual Standards Books of the American 
Society for Testing and Materials (ASTM). 

EPA Prescribed ~ rocedu re s  for 
Measurement of Radioactivity in Drinking 
Water (EPA-6001 
4-801032). 

EPA Radiochemical Analytical Procedures 
for Analysis of Environmental Samples 
(EPA-LV-0539- 17). 
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Figure 1. Key Elements of the LAS Puality Assurance h g r a m  
- 
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EPA Eastern Envirov ental Radiation 
Facility Radiochemistrj i . r;cedures Manual 
(EPA/520/5-84/W6). 

EPA Procedures for Radiochemical 
Analysis of Nuclear Reactor Aqueous 
Solutions (R4-73-0 144). 

HASL Environmental Measurements Labor- 
atory Procedures Manual (HASL-300). 

Furthermore, the LAS Quality Assurance 
Program follows standards and requirements 
mandated by the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA); the Resource Conservation and 
Recovery Act (RCRA); the Superfund 
Amendments and Reauthorization Act (SARA); 
the Toxic Substances Control Act (TSCA); the 
Nuclear Regulatory Commission (NRC); and the 
Occupational Safety and Health Administration 
(OSHA). 

1.5 DEFINITIONS 

The terms quality assurance, quality asseavnent, 
and quality control appear frequently i r i  this 
plan and are central to the themes presented. 
These terms are defined as follows: 

eucrlitg usswance is the total, integrated 
program for ensuring the integrity of 
measurement data to support environmental 
decisions and potential litigation challenges. It 
consists of two separate but related activities: 
quaiity assessment and quality control. 

Quality assessment (@) is the overall system 
of activities enacted to ensure that the quality 
control activities are effective. It involves 
continuously evaluating the performance of the 
data, the production system, and the quality of 
the analytical data generated. 

Qu* confml (QC) is the routine applicatio~ 
of prOCEdurcs to control the quality of 



measurement data and to ensure that data met  
the needs of the customer. QC procedures are 
used to maintain a measurement process in a 
state of statistical control; that is, a state in 
which the analytical system is stable and data 
are reproducible within defrned limits. The aim 
of QC is to provide data of a quality that is 
satisfactory, adequate, dependable, and 
economical. 

1.6 CONFORMANCE TO NATIONALLY 
RECOGNIZED STANDARDS 

This plan addresses the quality assurance 
requirements outlined in U.S. EPA QAMS- 
005/80, ANSIIASQC-E4-19x.x. DOE Order 

L O C K H E E D  M A R T I N  ;i/ 
June 1994 
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5700.6C (1997 edition), ANSIIASQC Q94 (IS0 
9004), and NQA-1. Table 1 identifies the 
sections of this plan and the SOPs in which 
requirements are addressed. The Quality 
Assurance Management Plan (QAMP) is 
supported by SOPs, which are revised routinely 
to reflect LAS current operatioas. Procedures 
described in the SOPs that are revised following 
this revision of the QAMP supersede the 
requirements specified in this document. 
References to SOPs that detail the specific 
elements of the LAS Quality Assurance 
Program art also provided in each section of the 
manual. A complete index of the SOPs is 
presented in Appendix C and is current as of the 
publication date of this manual. 
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Table I .  SeeZions in the LAS Quality Assurance Management Plan and S & n d d  
Operating Procedures that address W A ,  NQA-I, ANSI/ASQC, DOE, 
and I S 0  Requirements (Page 3 of 3) 

QAMP Section (SOP#) 

4. Management Responsibility 

5 .  quality System Principles 

5.2  S m  of the Quhty Syslem 

5.3 Documentation of the @ahty Systnn 

5.4 Auditing tb @dlty Sy~trcm 

6 .  Economics-Quahy Relnted Cost Considc~oIlS 

7.  Quality Ln Mark* 

8. Qunlrty in SpecWtion & Design 

9. Qualay in Rocurunent 

10. Qualny i r k  P r h t i o n  

11 .  Comol of Pmduaion 

11.2 Material Cantsol & Tmceobhty 

12. R& Verification 

13. Comol of Muuurirr- k Test Eqwpmern 

14. N o ~ = o D ~ o ~ ~  

15. C o d v e  Action 

16. Ha- k Post R M o n  ~ o m  

17. Qunlicy I ) o ~ m m t i 0 1 1 &  Recordr 

18. Ptrsonntl Cfnmms) 

19. Pro& !May a d  Liability 

20. Use of Staeirticll Methods 

NIA 

4.5.6.7.8.10 (method SOPS) 

4.6.7.8.16 (method Soh % 5,284) 

4,16 (5.284) 

6,7,8.9.11.12 (method SOPS) 
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CfFAPTER2 
LABORATORY O R G m T I O N  AND RESPONSIBEmS 

2.1 ORGANIZATIONAL STRUCTURE also has the authority to cease analytical 
activities that are out of control. 

The LAS organizational structure, shown in 
Figure 2, is designed to enswe that d y t i c d  2.2.1 LAS Director 
operations are effective and costefficient. All 
levels of the laboratory staff are involved in The LAS Director has the ultimate responsibility 
implementing the formal LAS Quaiity for ensuring that data and service quality meet 
Assurance Program; responsibilities of each or surpass the client's requirements. Additional 
staff level are described below. responsibilities include: 

It is Lockheed's policy to staff technical and 
quality assurance positions with personnel who 
have the education, tmmhg, and experience 
sufficient to competently accomplish their 
assigned duties. The LAS Director is 
responsible for ensuring that all personnel 
receive auxiliary training, as needed, to increase 
the understanding and skills that they apply to 
their positions. 

2.2 AUTHORITY AND fl "::~PoNSIBlLITY 

The LAS management recognizes that the 
responsibility for a high-quality product starts 
with each employee; however, the ultimate 
responsibility for data and service quality and 
reliability resides with the Director. The LAS 
Director has appointed a Quality Assurance 
Manager to implement the LAS Quality 
Assurance Program and to provide continuous, 
independent oversight of laboratory operations. 
The Quality Assurance Manager is independent 
of daily laboratory activities and reports directly 
to the LAS Director to ensure unbiased 
evaluation of operations. The Quality 
Assurance Manager is the focal point for 
information on the LAS Quality Assurance 
Program and is responsible for providing advice 
and assistance to laboratory staff and 
management. The Quality Assurance Manager 

Supportrng q d i t y  assurance as an essential 
requirement in dl functional, management, 
and administrative areas. 

Providing the resources necessary to 
support an effective, ongoing, and 
comprehensive quality assurance program. 

Communicating management's commitment 
to quality assurance throughc%t the 
organization. 

Motivating all personnel to achieve 
increasing levels of technical competence 
and responsibility. 

Holding formal LAS Quality Assurance 
Program reviews to provide a forum for 
determining ways to improve LAS 
operations. 

The Quality Assurance Manager reports directly 
to the LAS Director and is responsible for 
designing, implcmcntlng and maintam@ the 
LAS Quality Assurance Program in a timely, 
accurate, and consistent basis, and for taking or 
recommending corrective actions, as required. 
Additional responsibilities include: 



L O C K H E E G  
June 1994 
Revision 2 

Page 2-2 of 2-8 

Figure 2. The U S  & g o n a n d  Stnrcture 
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Establishing and maintaining a 
comprehensive, effective quality assurance 
program. 

Developing, evaluating, and documenting 
quality assurance policy and procedures 
appropriate to all laboratory functional 
areas with the LAS management. 

Ensurmg that all laboratory operations are 
conducted in accordance with the LAS 
Quality Assurance f rogram and with the 
QA and QC requirements specific to each 
analytical method. 

Ensuring that all laboratory activities 
comply with local, state, and federal 
environmental regulations. 

Reviewing project-specific quality assurance 
plans. 

Emurlng that QC limits are established and 
followed for critical points in d l  
measurement processes, and that they are 
based on sound statistical methods. 

Initiating internal performance audits using 
certified, high-purity standard reference 
materials (S RMs) purchased commerc la11 y . 

Performing ixtdcpendent QA review of a 
predetermined quantity of data reports. 

Informing management of system 
breakdowns or deficiencies, recommending 
corrective actions to improve the data- 
generation system, and defining the validity 
of data generated during all out-ofcontrol 
situations. 

Preparing and revising quality assurance- 
related documents (e.g . , SOPS) and periodic 
quality assurance reports to management. 

Advising and traiaing laboratory staff in 
quality assurance practices central to their 
work. 

Conducting periodic technical sys terns 
evaluations of the laboratory facilities, 
instrumentation, and operations. 

Coordinating interlaboratory comparison 
studies. 

Overseeing the evaluation of l d l y  
developed computer software. 

Oversuing the U S  Training Program 
activities. 

Evaluaung subcontractors and vendors that 
provide analytical and cd ibration services. 

Administering the laboratory accreditation 
and licensing activities. 

2.2.3 Operations Manager 

The Operations Manager reports directly to the 
L4S Director and is ultimately responsible for 
timely and accurate analysis of samples and 
generation of data. The Operations Manager 
responds to analytical requests for quotation and 
recommends proper analytical methods. 
Furthermore, this individual has the authority to 
reject samples that are inappropriate for analysis 
and to request repreparation and reanalysis of 
samples that are of questionabk technical 
quality. The Operations Manager is responsibie 
for overseeing the following laboratory 
functions : 

Status sad progress of analytical workload. 

Coordination of sample preparation and 
anaiytid work. 



Analytical data production and review. 

Report production. 

2.2.4 Client Semces Manager 

The Client Services Manager reports directly to 
the LAS Director and serves as the interface 
between the laboratory and the client. The 
Client Services Manager oversees the following 
functions: 

W o r k q  with clients to define requirements 
for d y t i c a l  methodologies, quality 
assurance, repofi and deliverable timelines, 
and pricing. 

Working with LAS management to 
determine acceptable scheduling. 

Informing managers of the pending arrival 
of samples for analysis. 

. . 
Identifying and prol.*i;: ,, oversight of 
analytical services I :cmtractors and 
receipt of data reports. 

Tracking revenue/sample projections and 
reviewing invoices for completed work. 

Predicting potential workload. 

Sample receipt, Log in, identification, 
storage, and trackmg. 

Managing inventories of reagents, solvents, 
and materials. 

2.2.5 Program Development Manager 

The Program Development Manager reports 
directly to the U S  Director and oversees the 
following functions: 
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Developing and implementing effective 
marketing and sales strategies. 

Identifying market trends, including new 
areas of service and revenue projections. 

23.6 Support Semites Manager 

The Support Services Manager is responsible 
for providing administrative, maintenance, 
security, safety, and health support services for 
the timely implementation of laboratory 
operations. Specific responsibilities include 
overseeing the following activities: 

Maintenance and security of laboratory 
support equipment and facilities. 

Maintenance and archiving of laboratory 
records and documents. 

Developing programs to ensure compliance 
with laboratory environmental and r 4iation 
safety and health requirements. 

Providing waste management services. 

The Business Maaager oversees the functions of 
purchasing, afcouni payable, payroll, property 
control, fmancial forecasting, invoicing, 
accounts receivable, and admi&en laboratory 
Contfacts. 

2.2.8 Information Systems Manager 

The Information Systems Manager reports 
directly to the LAS Director and oversees the 
following functions: 

Directing the laboratory data system 
(Oracle based) operations. 
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Overseeing operation of network hardware 
and software, including distribution of 
persod computers (PCs). 

Developing, testmg, and modifying new or 
existing data base applications. 

Controlling access to the laboratory 
minicomputer thorough management of user 
accounts. 

Providing technical support to LAS staff for 
problem solving and strategic planning. 

2.2.9 Supervisors 

Supervisors provide the critical link between 
upper management, laboratory technical 
personnel, and support staff. Section 
supervisors support the Operations Manager in 
formulating laboratory policy and in planning 
and scheduling iabora tory operations. 
Supervisors oversee and ditt. : the work flow in 
their respective groups on I. d;dy basis. Areas 
of supervisory responsibility rrtclude: 

Scheduling sample preparation and anatysis 
with regard to holding time, QA and QC, 
and data turnaround requirements. 

Offering guidance in the selection of 
equipment and methods. 

Providing guidance in resolving analytical 
and other technical problems encountered 
during sample and data preparation, 
analysis, and documentation. 

Assigning work priorities within the group. 

Keeping abreast of (1) preventive 
maintenance and repairs necessary for all 
equipment in the group awl (2) inventory of 
coasumables in stock. 

Ensuring that technical review of 100% of 
the data generated by the section is 
performed. 

Checktng logbooks, data reporting forms, 
etc., on a scheduled basis. 

Reviewing completed project work. 

Ensuring that all new employees in the 
group receive proper training and are 
qualified and proficient in performing 
assigned tasks. 

Participating in staffmg selection for the 
group. 

Any or all of these functions may need to be 
delegated to technical specialists or other senior 
staff. 

2.2.10 Laboratory Technical Personnel 

The nonsupervisory technical staff of the 
laboratory must understand the imp.~rliznce of 
the LAS Quality Assurance Program and their 
individual responsibilities in ensuring the 
succtss of the program. The individual shall 
maintain continuous awareness of good 
laboratory and safety practices, recognize 
potential sources of error in assigned tasks, 
rcport observed substandard conditions or 
practices, and generally use good judgment in 
daily activities. In particular, each technical 
employee is responsible for: 

Implementrng the policics contained in this 
document. 

Using QC prucedurcs and SOPS properly 
during sample preparation, sample analysis, 
data generation, or any routinely performed 
activity. 



Properly maintaining complete documenta- 
tion of laboratory activities. 

Correcting and thoroughly documenting 
problems and deficiencies in any portion of 
the measurement system. 

Evaluating 100% of &tafor acceptability, 
on the basis of method-specified QC limits 
and professional judgment. 

Ensuring that all laboratory operations are 
performed according to the appropriate 
governmental and laboratory health and 
safety program. 

2.3 TRAINING PROGRAM 

Training ensures (1) that the LAS staff 
consistently produces high-quality work: (2) the 
individual, regardless of his or her technical, 
managerial, or support role. is capable of 
performing the assigned task 3) bas the proper 
level of education and bz* : ground for the 
specific job classification. nas received the 
appropriate orientation and indoctrination into 
LAS operations; and (5) proper mechanisms are 
in place to enhance tmploytc skill levels. The 
quality assurance aspects of job performance are 
central to the training that LAS t e c h i d  
personnel receive. The LAL-91-SOP-Ol t 0 
provides a detail description of the training 
program requirements. The following 
subsections provide ;in overview of the training 
program at LAS. 
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recording and related activities. In general, in 
addition to insuuction in environmental safety 
and health aspects of their positions, LAS 
technical staff are trained in the following areas 
as they apply to their positions: 

h p s c  and significance of the LAS 
Quality Assurance Program. 

Standard operating procedures. 

LAS Quality Assurance Policy and ethics 
related to analytical data production. 

Overview of federal, state, and local 
regulations. 

LAS Notebook Policy and Guidelines for 
Maintaining Laboratory Logbooks and 
Records. 

Nonconformance and corrective. action 
identification and documentation. 

Client-specific data reporting requirements. 

Proper use and frequency of blanks, 
replicates, spikes, surrogates, and other QC 
samples and implementation of corrective 
*om. 

Technical review of analytical data. 

Standard reference material traceability. 
2.3.1 Orientation and Indoctrination 

Orientation introduces the individual to existing 
systems and operating conditions, and 
indoctrination trains the individual in the 
principles and operations of those systems and 
tasks. LAS QuaIity Assurance Department 
representatives and laboratory supervisors train 
staff and instruct them in task-specific QC data 

Proper receipt and handling of 
environmental samples (chain of custody). 

Data archival and retrieval practices. 

Furthermore, the Operatiam Manager, the 
section supervisors and the technical staff are 
responsible for providing continuous, on-the-job 



Revision 2 
Page 2-7 of 2-8 

training by rnonitormg activities of subordinates 
and by preparing and reviewing SOPS. In some 
instances, individual training may be appropriate 
so that the new employee will I m  correctly 
and rapidly. This approach provides knowledge 
and the tecbcal skills that are necessary to 
perform the required tasks and it emphasizes the 
importance of high-quality performance. 
Specifically, each U S  technical employee sball 
be trained in the following basic laboratory 
operations as they relate to hisher task 
assignments: 

Sample receipt and logging. 

Sample handling and measuring. 

Instrument tuning and calibration. 

Data recording, handling, and reporting. 

Support equipment maintenance. 

Sample tracking througl! LDMS . 

Waste handling. 

Dry runs and simulations of sample processing 
activities may be incorporated into the training 
program to ensure that protocols are clearly 
understood and that problems are identified and 
solved before a project begins. 

2.3.2 Proficiency Monitoring and 
Retraining 

Personnel who must perform tasks that require 
special skills or abilities must first demonstrate 
their proficiency in the assigned task under an 
instructor's supervision. Proficiency of each 
analyst is monitored by the section supervisor or 
designee by reviewing the analytical data 
generated from repetitive preparation and 
measurements of QC samples such as laboratory 

control standards, matrix spikes and matrix 
spike duplicates, replicates, surrogate spikes. 
method blanks, and blind PE samples. 
Independent blind PE materials obtained from 
approved vendors arc routinely submined by the 
QA Department staff to the operations staff to 
assess and monitor instrument, method, and 
analysts' performance in analyzing inorganic 
and organic constituents in various sample 
matrices. Results are evaluated against the 
vendor's certified acceptance f imits. Any 
analysis that is associated with unacceptable 
results is further monitored by sending another 
set of PE materials. An overalf passing score of 
80 percent based on the number of acceptable 
analyte determinations in the PE sample is used 
to assess performance level. On the basis of 
unacceptable results, the QA staff may 
recommend that the sample preparation staff or 
the analyst need additional training. The 
proficiency of analysts is also monitored 
through successful analysis of external PE 
studies. The result provides a practical 
demonstration of the ability of the aa,iyst to 
maintain performance within acceptance limits. 
This approach also provides a way to identify 
deficiencies in performance, to learn more about 
a new method, to understand a new project, and 
to learn how to use an instrument and solve 
problems. Qualification is considered valid for 
approximately two years (unless revoked for a 
reason) at which time the person's quaIifrcations 
will need to be reevaluated and requalified. 

Furthermore, to providc safe working conditions 
and to protect the public health, all new LAS 
employees who may be exposed to hazardous 
materials receive tr;uning from the LAS Safety 
Officer before they begin work. The Safety 

schedules and presents hazardous 
materials awareness, hazardous materials Phase 
I ,  hazardous materials Phase 11, and radiation 
safety courses. Training on laboratory safety is 
given when an employee is assigned new duties. 



2.3.3 Training Records 

This vital activity is thoroughly documented in 
the form of tecbcal, SOP, and proficiency 
training records; need assessment for procedure 
specific training; training attendance sheets; 
SOP review records; personnel ?ramhg records; 
hazard communication standard documcnration; 
and memoranda describing the specific baining 
activities. 

Qualifications of all professional, technical, and 
support personnel are documented via resumes, 
which include academic credentials, employment 
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history, experience, and professional registration 
or certification, as appropriate for the position. 

A data base provides essential information on 
the current status of the procedure-specific 
training that each technical staff member has 
received. 

Copies of all tmmng records are maintained in 
a secure frle cabinet. QA staff members 
coordinate the encry and filing of the appropriate 
documents to the training data base and training 
files. 
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c-3 
DATA QUALITY OBJECTIVES 

Data Quality Objectives (DQOs) are the 
foundation for collecting environmental data that 
can provide a reliable basis for decisions 
concerning environmental remediation. The 
quantitative measurements that estimate the true 
value or true concentration of a physical or 
chemical property always involve some level of 
uncertainty. The uncertainty associated with a 
sample generally results from (1) natural 
variability of the sample, (2) sample handling 
operations and conditions, (3) spatial and 
temporal patterns, and (4) analytical variability. 
For an environmental data collection project, the 
uncertainties must be estimated and compared to 
standard, quantitative indicators of data quality 
(i.e., DQOs). 

Typically, DQOs are identified during project 
scoping and development of sampling and 
analysis plans. In this manu;;l, however, we 
discuss only the anaiytical C?Os because LAS 
generally does not have an? jurisdiction over 
sample collection, shipment, or other fieid- 
related activities that may affect the data quality 
of the environmentd sample before the sample 
is received in the laboratory. 

DQOs are established m meet method- or client- 
specific requirements and to ensure that the data 
collected are sufficient and of adequate quality 
for their intended uscs (EPA, 1987a). EPA has 
established six primary analytical DQOs for 
environmental studies: precision, accuracy, 
representativeness, complctcncss , comparability, 
and detectability . Section 3.1 addresses 
precision and accuracy which is augmented by 
Appendix A which lists analytical DQOs for 
precision, accuracy, and detectability for 
inorganic, organic, and radionuclide 
constituents. Sections 3.2 through 3.5 address 
the qualitative requirements for completeness, 

representativeness, and comparability, and 
detectability , respectively. 

The components of analytical variability 
(uncertainty) can be estimated when QA and QC 
samples of the right types and quantities are 
incorporated into measurement procedures at the 
analytical laboratory. At the LAS , numerous 
QA and QC samples are analyzed to obtain data 
for comparison with the analytical DQOs and to 
ensure that the measurement system is 
functioning properiy. The QA and QC samples 
and their applications, described in tables 2 and 
3, are selected on the basis of method- or client- 
specific requirements. Field blanks, field 
duplicates, and performance evaluation (PE) 
samples, which arc described in Table 2, are 
received from the client as unknown samples. 
Analytical laboratory QC samples for inorganic, 
organic, and radionuclide analyses include 
calibration or instrument blanks, method b t anks, 
background, duplicates, replicates, 15 $era tory 
control samples (LCSs), calibration standards, 
matrix spikes (MSs), matrix spike dup1icatcs 
(MSDs) , surrogate spikes, and yield tracers. 

3.1 PRECISION AND ACCURACY 

Precision is an estimate of variability. In other 
words, it is an estimate of agreement among 
individual measurements of the same physical or 
chemical property, under prescribed similar 
conditions (EPA, 1980). The precision of a 
measurement system is affected by random 
errors. Precision is expressed either as relative 
standard deviation (RSD) for replicate 
measurements greater than two or as relative 
percent difference (RPD) for duplicate 
measurements. RSD for replicate measurements 
(n:> 2) is calculated as a percentage: 
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Table 2. Descriptions and Applications of Q4 Samples 

Type of 
Sample TYP Analysis' Description Application 

Performance evaluation 1, 0. R H o m o g ~ t ~ u s ,  stable, and E s t h w  intla- and mtcr- 
(audit) samples c&ed synthetic audit labarntory bias a& estimate 

s;lmpk sysvm precision 

Field blank 1, 0, R ASTM Type TI water that is Identify contlminacion resulting 
urricdtlmu@tbtssunc from samplhg options and 
systan as the 6cld samples estimate system detection limit 

Field duplicate 1, 0, Second sample c o l l d  at Estimate system precgon 
the samoling site 

= I - Inorganic analysis, 0 - Organic analysis, R - Radionuclide analysis. 

where s is the standard deviation of the series of where X, is the first sample result and X, is the 

individual measurements andzis the mean of duplicate sample result. 

the series of individual meas5xcments. For radionuclide determinations, rey!icate 

The mean of the set of indiv i .t;- i! measurements 
is determined by summing bt values for the 
individual measurements . . . , then 
dividing by the number of measurements (n): 

measurements must agree within the Qf vcent 
confidence level based on the sumrnr 2 --. x of 
the analysis, or within 3u of the weighted 
average, as required by the client-specific 
protocol and is measured by the replicate error 
ratio ( E R ) .  

The RER or duplicate enor ration (DER) for 
radionuclide determination is calculated as 

The standard deviation for this set of follows: 

measurements then is determined as follows: RER = DER = R, - R, 
(a1 + az) 

Where: 
R = Result 

n - 1  a = 95 96 confidence level 

where X, represents each of the individual 
measurements. Accuracy is the degree of agreement between a 

measurement and the m e  or expected value, or 

The RPD is calculated in percent for &llsa& between the average of H number of 

measurements as follows: measurements and the true or expected value 
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Table 3. Descriptions and A p p k a h n s  of QC Samples 

Type of 
A d y s V  Application 

idkatcp accuracy acd consistency 
of ulibration 

QC Check Stamlard 
(ICV. CCV, QCCS) 

Ilxjcpcndclll atmiard; preprrrd from 
so- ocher thnn dibntion suDdnrd 

Mcpcndcm rtlnrtrd; procusedthmuBh 
the e& d y t d  pmedwe 

Laboratory control 
sample 

Micam acCllf;LCy at lower end of 
calibration mnge 

Detection Iimir QC 
check sample 

Check Source R c w k k  a check on counung 
imtnlmcm 

ASTM Type II wrrer or beaer (zero 
con,SthuI cosemation) 

hka tes  ioanrmtnt signal drift 
md mmpk commination 

Calibration blank 

All magem d &mug rrmpb 
prepuuion rrepr (i.c.. dlgution 
extraction. diatilUon) 

Background 

Inteml standard 

IIWUXWU brclgmund kg., d=p well 
water for tritium) 

hiicam imtnnnent background 
level 

C- added to every umpk u r 
Lnown cooccantion; not expecud to be 
dcccucd in enviromncd media 

Surrogate spike Comtimm wr txpectcd to be dacacd 
in tnviromncd media; added to every 
sample at a known co~wntratiw 

Evahutes sample prepararion and 
anaiyt~cd efficiency 

Quench source ~ t h r t ~ q u c n c b r n g  
matenah for iipd scuUlatibn couaupg 

lndicatcs liqrud scintillation 
couprins efficiency 

Smpk abpwt; split a the d y t i c r l  
labarproy 

Irdiatw uvlyUcPl precision Analytical Inbontory 
dupiicaIc/replicatc 

Matrix spike Slmpk phu known quantity of 
cozmicuem 

Indicates sample matrix effect on 
a d p i s  md on accuracy of 
-cnr system 

Matrix spike 
duplicak 

0 8  A second mtnx spike sample hdkata d y u d  precision 
influelxed by sunple matrix 

Yield mcer R A ndi&e or nonradioactive isotope Tncu yieldr dumg sample 
u a known, -ed qtmntiq -011 

' = I - Inorganic ardysis. 0 - Organic d y s i a .  R - R.dionuciidc lrulyrm 



(EPA, 1980). Systematic errors affect 
accuracy. For chemical properties, accuracy is 
expressed either as a percent recovery (R) or as 
a percent bias (R - 100): 

where X is the measured standard value and T 
is the m e  or expected (reference) vdue. 

The precision and accuracy DQOs that are to be 
used in evaluating inorganic, organic, and 
radionuclide constituents at LAS are provided in 
method-specific SOPS and in the documentation 
for the analytical method of interest. 

Precision and accuracy are determined, in part, 
by analyzing data from matrix spike and matrix 
spike duplicates, unspiked duplicates, LCSs, and 
single blind audit samples (see tables 2 and 3). 
For radiochemical determinations, counting 
statistics can also provlde an estimate of 
uncertainty. 

3.2 COMPLETENESS 

Completeness is a measure of the percentage of 
measurements that are judged to be valid 
measurements (EPA, 1980). At a minimum, 
the objective for completeness of data is 90% 
for each constituent analyzed. 

3.3 REPRESENTATIVENESS 

Representativeness is the degree to which data 
accurately and precisely represent a character- 
istic of a population, a variation in a physical or 
chemical property a!: a sampling point, or an 
environmental condition (EPA, 1980). Data 
representativeness is primarily a function of 
sampling strategy; therefore, the sampling 
scheme must be designed to maximize represen- 
tativeness. Representativeness also relates to 
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ensuring that, through sample homogeneity, the 
sample analysis result (concentration) is 
representative of the constituent concentration in 
the sample matrix. The LAS analysts will make 
every effort to analyze an aliquot that is 
representative of the original sample, and the 
homogeneity of the sample will be ensured 
before subsampiing . 

3.4 COMPARABILITY 

Comparability is a measure of the confidence 
with which one data set can be compared to 
another (EPA, 1980). The wmparabiIity 
standards for LAS require that all laboratory 
analysts use uniform procedures and a uniform 
set of units and calculations for analyzing and 
reporting environmental data. To ensure that 
employees clearly understand the requirements 
and standard protocols, all personnel will 
participate in the uniform, ongoing LAS training 
program* 

Detectability refers to the rflillirnurn 
wnunuation of a constituent that can be 
measured by a measurement system with a 
stated level of confidence (Taylor, 1987). It is 
determined by assessing the variability of 
replicate measurements at zero or near zero 
constituent concentration, and it is reported in 
concentration units. 

It is LAS policy to determine, for each 
inorghc and organic constituent, the 
instrument detection limit (IDL) or method 
detection limit (MDL) and the reportlng 
detection limit (RDL) before any samples are 
analyzed. For radionuclide constituents, 
minimum detectable activity (MDA) is 
determined. 
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3.5.1 Instment and Method Detection 
Limits 

In general, a detection limit is the point or 
concentration at which a measured vdue 
becomes believable. In other words, it is the 
point at which the value is larger than the 
uncertainty (e.g., noise level) associated with it. 
The detection limit is defined as the smallest 
observed signal with the reliability of 1 minus a 
(where [Y is the probability of Type I error) that 
can be considered a signal caused by the 
constituent of interest. 

For inorganic and organic constituents, detection 
limits are estimated by determining the standard 
deviation (s) from the results of the 7 to f O  
measurements of the low-level standards or a 
blank analyzed on the same day. The IDL and 
MDL differ, not in how they are calculated, but 
in the way in which the lowconcentration 
standards are handled before analysis. Because 
MDLs are sensitive to instrument and matrix 
effects, the MDL is determiced by allowing the 
standard to undergo the a , .  gropriate sample 
preparation technique 1 .  extraction, 
digestion, distillation), as required by the 
analytical method before analysis. On the other 
hand, the IDL is calculated from standards that 
are not subjected to these M i n g  steps. Thus, 
aside from sample preparation, all procedures 
for determining the IDL and MDL are the 
same. The distinction is that the I D t  estimates 
the detection limit of the instrument under ideal 
conditions, whereas the MDL estimates the 
detection limit in more practical terms. 

For each method and each analyte required by 
the method, the instrument detection limits 
(IDLs) are determined on a quarterly basis for 
metals constituents and on an annual basis for 
other inorganic constituents and method 
detection limits (MDLs) are determined annually 
for organic analyses. 

The IDL or MDL is computed as three times 
the standard deviation (LC., 3s) of replicate (7 
to 10) runs of a standard in which the 
concentration of the analyte of interest is at or 
near the detection limit specified for that 
technique. The replicate measurements of the 
low-level standards are performed on three 
noncotwcutivc days for inorganic analyses and 
on the same clay for organic analyses. The 
concentration of the standards needs to be at 

three to five times the expected 
or method-specified detection limit. 

The MDL studies arc intended to estimate the 
lowest concentration of an analytc that can be 
routinely deternitled by a method with less than 
a 1 % probability of getting a false positive 
measurement. The procedure involves perform- 
ing multiple measurements of the analytes at a 
concentration that is near the expected MDL. A 
Student's t test is performed on the multiple 
measurements, and the MDL is set at the value 
where the measurements are distinguishable 
fiom zero at the 99 % confidence level. 

The variability in an analytical measurerlrent is 
assumed to consist of two distinct portions. 
One portion is proponional to the concentration 
of the anaiyte in the sample. Small errors in 
volumetric measurements and transfers wifl 
create errors that are proportional to the initial 
analyte concentration. Since the MDL studies 
arc run at a very low concentration, this 
component of the error is assumed to be low. 
The other portion of the variability is due to the 
measurement wise and chemical interferences. 
The objective of the MDL study is to estimate 
this second type of error while minimizing the 
fmt type. 

The RDL is the lowest level at which 
measurements become quantitatively meaningful 



Revision 2 
Page 3-6 of 3- 7 

Tbe RDL is defined as approximately 3 times 
the MDL. Because sample-Wing activities, 
in addition to sample analysis, have an influence 
on detecting the presence or absence of a 
constituent, obtaining extremely low I D b  in the 
laboratory is meaningless in relation to the 
environmental sample result. Therefore, for 
reporting data, the LAS has adopted the 
approach of determining RDLs, which include 
the variability that may result from sample 
preparation, sample handling, and analysis 
techniques. For each constituent and each 
instnrment used to quantitate that constituent, 
the experimentally determined IDLs and MDLs 
must be less than the RDLs shown in 
Appendix A. 

The RDL is established to account for a number 
of factors. First, greater relative error is 
expected for d y t e  concentration at or near the 
IDL or MDL which decreases the level of 
confidence in the accuracy of the analyte 
quantification. Second, therr is some day-to- 
day variability in both the Il:! or MDL which 
means that on a given dN it may not be 
possible to detect an d y t e  ai the statistically 
determined MDL. Third, environmental 
samples are rarely as clean or as analytrcally 
straightforward as the matrices used to 
determine detection iimits. Consequently, the 
RDL is set above the MDL and IDL (1) to 
reduce relative error, (2) to account for 
expected variability, (3) to ensure that aualytes 
can be reported at the RDL with reasonable 
level confidence, and (4) to reduce the chance 
of reporting false negatives in environmental 
samples. 

Two final factors in establishing IU)L values 
include (1) the case of data interpretation for 
our clients and (2) standardization of data 
reporting for the laboratory. If the RDL values 
were to change each timc a new IDL or MDL 
study was performed, this would cause 
confusion to our client. and would be difficult 
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to maintain consistency in reporting for the 
laboratory staff, which may result in reporting 
of erroneous data. Therefore, the RDL is 
estabIished at a level high enough so that 
changes to these values are infrequent. 

This is the set of statistical assumptions behind 
the detection limit studies. The assumptions, 
however, are not always cofcect. The results 
from the detection limit studies should not be 
taken at face value; the results should be 
scrutbhd closely and adjusted based on the 
experience of the scientists who are involved in 
performing the study. For example, some MDL 
studies may show very little variability for 
constituents that have historically been difficult 
to detect. In these cases, the MDL is probably 
unrealistically low, and it should be adjusted 
upward based on the experience of the analyst 
and the QA specialist. In other cases, 
variability in the sample preparation or other 
factors may result in obtaining a high MDL, 
while observation of the raw instrument output 
indicates that there is adequate instxoi~ental 
sensitivity to detect the analyte at ~once:;~:,itions 
far below the measured MDL. In these cases, 
the MDL should be lowered to reflect the true 
state of the instrument performance. 

3.5.3 Minimum Detectable Activity 

The minimum detectable activity (MDA) is a 
measure of the quantity of radioactive materials 
that could be present and detected by the 
analysis. The MDA is reported in activity units 
per unit volume or weight, such as pCi per liter 
or pCi per gram. Many factors affect the 
MDA, including calibration geometry, 
backgrounds (system and source-induced) , 
detcctor resolution, counting systems, sample 
sizes, and thc particular isotope measured. 
With the exception of the MDA formula chosen, 
the MDA is not affected by tbe d y s i  
software. It is the LAS policy to calculate 
MDAs as described in ANSI 13.30 and NRC 
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Reg guide 86-16 also known as the "Currie with less than 0.1 counts per minute [cpm) 
Method" unless otherwise specified by the background alpha and less than 1 cprn beta, or 
client. a liquid scintillation counter with tritium channel 

having less than 0.8 cpm background) lower 
By using state-of-the-art instrumentation, (e.g . , MDAs can be achieved with less counting time 
a high-resolution gamma spectrometer with a than required by using conventional instrumen- 
96 % efficiency detector, an dphaheta counter tation. 
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CHAPTER 4 
SAMPLE MANAGEMENT 

Sample management is the overall process by 
which samples are controlled, transferred, 
handled, and stored from the time of collection 
through analysis and final disposition. Sample 
management and chain of custody arc closely 
related. Sample management refers to those 
activities aimed at ensuring sample integrity. 
Chain of custody involves establishing 
accountability for the sample; documenting how 
the sample is received, tracked, and stored; and 
defrning who has access to and handles the 
sample. internal chain-of-custody procedure is 
addressed in Chapter 13 of this plan and in 
LAL-90-SOP-0009, and sample receiving and 
log in are described in LAL-90-SOP-0002. 

Sample management begins in the field when 
the sample is collected. The rnxlagement of the 
collection process, with . exception of 
providing sample containers 's not within the 
jurisdiction of the LAS and is not discussed in 
this plan. All other sample management 
activities, specifically those related to sample 
shipment, sample containers, sample 
preservation, sample holding times, and sample 
preparation and analysis, are discussed here. 

4.2 SAMPLE AND LABORATORY 
CONTAINERS 

Container specifications depcnd on the client 
requirements, in addition to analytical method, 
constituent, and sample matrix of interest. LAS 
purchases commercially preclcaned bottles for 
which the suppiier has ccrtifitd in writing that 
the cleaning procedure used meets or exceeds all 
CLP container guidelines (Chapter 16). This 
specification applies to all shipping and sample 

containers and all reagents, whether shipped off 
site or used only at LAS. 

In gencrd, use the following containers: 

40-mL Teflonm-septa glass vials (clear or 
amber) for aqueous samples to be analyzed 
for volatile organic constituents (designated 
as 'Level 1'). - 

1,00emL amber glass bottles with Teflona- 
fined caps for aqueous samples to be 
analyzed for semivolatilcs, pesticides, and 
PCBs (designated as "Level I"). 

Polyethylene bottles for aqueous samples to 
be analyzed for inorganic constituents 
(designated as "Level I"). 

Wide-mouth, amber glass bottles for dl soil 
and sediment samples. 

All containers must be kept in a contaminant- 
free, secure area. Detailed descriptions of 
container specifications arc given in Appendix 
B. Sample containers shall not bt cleaned and 
reused for any other analyses. LAL-%SOP- 
0045 provides g u i d e h a  for sample container 
types and uscs. 

In addition, use the following guidelines when 
selecting the material composition of sample 
containers and labratory vessels: 

Use borosilicate or polyethylene bottles for 
storage of reagents and standard solutions, 
unless otherwise specified; however, do not 
use plastic containers for reagents and 
standard solutions used in organic analyses. 
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Borosilicate glassware is not completely 
inert, especially to alkali materials. Store 
standard solutions of silica, boron, and the 
alkali metals in polyethyiene bottles. 

Dilute metal standard solutions have a 
tendency to "plate out" on container walk 
over time; therefore, prepare these solutions 
immediately before analysis. 

Disposable glassware is acceptable for some 
analyses. For example, disposable vials 
and cuvettes are appropriate for use in 
automatic samplers. However, every effort 
must be made to ensure that these 
containers are free of contamhation (i.e., 
target constituents or interferants) that can 
affect the analytical results. 

4.3 SAMPLE PRESERVATION 

Sample preservation prevents or retards the 
degradation and/or reaction of chemicals or 
biological activity in samplev irlring transit and 
storage. Efforts to preserve me integrity of the 
samples are generally initiated at the time of 
sampling and should continue until analyses are 
performed. Preservatives are typically added to 
the sample container at the time of sample 
collection. (Note: Preservatives are added to 
aqueous samples ont y . ) However, if requested 
by the client, LAS will send to the field pre- 
measured volumes of the preservatives in sealed 
ampules or in sample containers. Since pre- 
measured volumes of presemtivcs added at 
LAS may not always be sufficient to preserve 
samples, samplers are ultimately responsible for 
ensuring adequate preservation. Preservation 
and storage guidelines and requirements, by 
constituent, are provided in Appendix B. 

4.4 SAMPLE HOLDING TIMES 

The maximum time that a preserved sample may 
be held between sample collection and analysis 
depends on the stability of the constituents of 
interest. Holding-time limitations are intended 
to m h h k  chemical changes in a sample 
before it is analyzed. Maximum allowable 
holding times provided in Appendix B apply to 
aqueous, soil, and sediment samples when 
proper preservation procedure is followed. 
Holding times arc ca1cular;d from sample 
collection to analysis, unless otherwise specified 
by the method. 

It is LAS policy to adhere to the method or 
client-specified maximum holding time 
requirements. To expedite analysis and to 
minimize the possibility of exceeding holding 
times, it is imperative that samples be sent to 
the analytical laboratory by a fast, reliable 
method as soon as they are collected. 
Following sample receipt and log i t b .  the 
appropriate section supervisor scha!ukt+r the 
analysis of samples to ensure that aii samples 
are analyzed within holding times. Holding 
timcs for sample preparation (i.e., extraction, 
digestion, or fdtration) and analysis are entered 
into the sarnple receipt data base to ensure that 
samples are prepared and analyzed within the 
prescribed holding-time for each constituent of 
interest. 

For some constituents, it may be necessary to 
hold samples in cold storage even if holding 
times have been exceeded. The extended 
storage is necessary to ensure tbat the samples 
are suitable for posshlc reanalysis. If the 
original analysis of the sample or any 
subsequent reanalyses e x d  the holding times 
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for the particular constituents, a statement must 
be included in the case narrative of the 
analytical data report, arid affected sample 
results must be qualified appropriately to 
indicate that the holding time requirement has 
been exceeded. 

4.5 SAMPLE PREPARATION 

The matrix of the sample and the constituents to 
be analyzed affect the selection of sample 
preparation steps. Sample preparation 
procedures for organic, inorganic, and 
radionuclide analyses are provided in various 
method-specific SOPs (see Appendix C). 

Water used in the course of inorganic, organic, 
and radionuclide analyses (dilutions, 
preparations of standard and blank samples, 
etc.) must meet or exceed the standards for 
purity of ASTM Type I1 grade reagent water. 
All extracts, digestates, and filtered samples are 
collected in specified sampk =ntainers and are 
labeled and tracked on cham-ctfcustody fonns 
and in the respective lahr.rztory logbooks. 
Samples and f d  sample preparations (e. g., 
organic extracts) are stored at 4°C (f 2"C), 
except for metals digestates, which arc stored at 
room temperature in acidic soiutions resulting 
from the digestion process. Samples and 
standards shall be stored separately. Samples 
designated for VOC analyses arc maintained in 
designated refrigerators separate from samples 
for other organic analyses to prevent cross 
contamination. The Quality Assurance staff 
monitors refrigerators designated for VOAs for 
potential cross contamination by using holding 
(refrigerator) blanks. 

For most inorganic analyses, chemical reagents, 
sotvents, and gascs of the analytical reagent 
grade are used. For other analyses, such as 
trace organic and radiochemical, spechi 
ultrapure reagents, pesticidequality and 
analytical-grade solvents, and gases arc used as 

required for the metbod of interest. For 
methods in which the purity of reagents is not 
specified, LAS uses d y t i c a l  grade reagents. 
solvents, and gascs. A detailed discussion on 
the reagent requirements is also provided in 
Chapter 16. 

4.5.1 Subsampkg for Sample Preparation 

Many environmental samples are heterogeneous 
upon receipt and may require some physical 
manipulation in order to yield representative 
(i.e., homogenous) sub-samples. LAS-9 1 -SOP- 
0 105 provides proccdurcs for subsampl ing 
liquid, semisolid, and solid samples, and 
sampies containing inorganic and organic 
constituents. 

The need to filter aqueous samples depends on 
whether total or dissoivtd constituents are of 
interest. Samples to be analyzed for dissolved 
inorganic constituents must be frlter:,+f in the 
field if preservation is needed. Smpi i :~  for 
dissolved metals analyses must be filterw ra the 
field before chemical preservatives are added to 
preclude the release of contaminants from the 
particulate matter. However, if the client 
requires t@ the samples be filtered in the 
laboratory under a controlled environment, the 
filter material used must be compatible with the 
constituents of interest. 

4.5.3 Extraction and Digestion 

Many organic (e.g., semivolatile, pesticides) 
analyses of environmental multimedia samples 
require the extraction of sample constituents of 
inttrest into organic solvents before analysis. 
Many metals analyses of aqueous samples 
require digestion of the sample. SOPs 
delineatbg these prepamtion stcps are Listed in 
Appendix C. 
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Soils and sediments arc complex mixtures of 
widely varying compositions, even within a 
single site. Recovery of constituents depends on 
many factors, including organic content, mineral 
content, particulate size, and moisture content of 
the soil. It is LAS policy to report soil and 
sediment sample analyses for organic and 
inorganic methods in the as-received condition 
(i-e., wet weight) unless the client specifies that 
dry weight is to be reported. For radiochemical 
determinations, data are routinely reported 
based on dry weight of the sample. 

For radionuclide determinations, grinding of 
samples may be necessary to ensure the 
coIlection of homogeneous representative sub- 
samples. 

4.6 SAMPLE ANALYSIS 

All samples shall be processed through the 
entire analytical method, as smxified in Chapter 
5. All analyses shall be perf0 .rmed within the 
appropriate calibration ran;? Chapters 6, 7, 
and 8) of the instrument. iach sample for 
which the constituent concentration exceeds the 
calibration range shall be diluted and analyzed 
within the appropriate analytical range. Records 
of all dilutions shall be maintained in analysis or 
injection logbooks, and dilution factors shall be 
reported on the appropriate data reporting form. 
The method of constituent identification and 
quantitation is specified in the analytical 
methods. 

4.7 SAMPLE TRANSFER BETWEEN 
PREPARATION AND ANALYSIS 
PERSONNEL 

LAL-90-SOP-0002 and LAL-WSOPMW)9 
describe the procedures for sample handling and 
internal tracking permining to the original 
sample and the sub-samples. All analysts are 
aained in the proper traclung and storage of 
samples. 

In s u m ,  the sample is initially transferred 
from the samplc custodian to the sample 
(organic, inorganic, or radioc hemisuy ) 
preparation personnel who take custody of 
samples. For cases in which there is no sample 
preparation (e.g . , volatiles, anions). custody is 
transferred directly to the analyst. The 
extracted, digested, or filtered portion of the 
sample used for analysis remains in the 
preparation laboratory under specified storage 
conditions until analysis is scheduled and the 
unused, raw portion of the sample is returned to 
the sample custodian for proper storage in the 
prescribed area, If reanalysis is required on the 
raw sample, the sampie is obtained through the 
sample custodian, and standard chain-ofcustody 
a d  sample-trackq procedures are followed. 

Within the inorganic suite, there are two 
discernable areas: one that is refrigerated and 
one t .  is maintained at ambient temperature. 
Sarnpies that are not returned to the sample log- 
in area after use are stored in these arcas to 
fhther ensure the integrity of the envlrcln.=lenml 
samples. The tracking sheets used IX the 
laboratory and the LDMS indicate where 
samples are stored while they are being 
processed in the inorganic suite. 

4.8 SAMPLE DISPOSAL 

There are several possible ways to dispose of 
the sample aftcr use: 

The sample will be disposed of as 
hazardous waste; or 

The sample may be returned to the client, 
if requested. 

It is LAS policy to dispose of samples 60 days 
a . r  the submittal of the report to the client 
unless otherwise specified in writing by the 
client or as required by regulations and licenses 
governing laboratory operations. However, 
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samples will not be disposed of until contract- 
required terms are expired or until the client is 
notified in writrng of the intent to dispose. 
Complete records of the disposal date and 
method will be mainwed along with all the 
other sample-traclung mformation maintained in 
the Document Control files. Waste disposal 
follows RCRA and other applicable protocois. 
LAL-90-SOP-0003 provides a detailed 
discussion of general LAS waste-handling 
considerations. LAG9 1 -SOP4083 addresses 
disposal of radioactive materials. 

4.9 PREVENTION OF SAMPLE 
CONTAMINATION IN THE 
LABORATORY 

To ensure that sample integrity is maintained 
throughout the laboratory, LAS staff must 
follow GLfs and GMPs in the handling, 
preparation, and analysis of environmental 
samples. Chemical, physical, and radionuclide 
determinations must be pcrtc,~med in a work 
environment free of sample i.i,;ltaminants and 
free of constituent and measurement 
interferences. LAL-WSOY W addresses the 
specific methods to prevent potenual sample 
contamination. 

Special precautions must be taken during sample 
handling and analysis to minimize or eliminate 
cross contamination bccause environmentai 
samples sent to LAS for analysis often contain 
trace concentrations of constituents. In general, 
all work areas must be ktpt clean and free of 
dust and din accumulation. All counter tops 
and chemical fume hoods where sample 
preparations and wet chemical analyses are 
performed must be cleaned regulariy. 

Specla1 structural design features at LAS 
minimize or prevent sample contamination that 

may occur during sample handling. The 
significant design features include: 

Segregated volatile and semivolatile organic 
analysis laboratories to minimize potent la1 
sample contamination associated with the 
use of common organic solvents such as 
methylent chloride, hexane, and acetone. 

Separate glassware washing facility supplied 
with high purity reagent water. 

Air baiancing systems that ( I )  change the 
air 10 times per hour to help reduce the 
presence of airborne contamination 
primarily for commonly used organic 
solvents, (2) maintain positive pressure in 
the volatile organic analysis labratory 
relative to the hallway to ensure that 
airborne contaminants do not enter the 
laboratory, and (3) maintain negative 
pressure in the other laboratories relative to 
the hallways to prevent a; borne 
contaminants from escaping into the, r.:st of 
the building. 

36 chemical fume hoods, 18 snorkels, and 
2 perchloric acid hoods to carry off fumes 
and to reduce the risk of aerosol and 
airborne contaminants and of personal 
safety k d s  in the laboratory. 

Exhaust stacks from the hoods in the 
radioactive section that pass the exhaust 
from the hoods through scrubbers or HEPA 
fdters to prevent the release of radioactive 
contaminants into the environment. 

4.9..2 Reagents and Reagent Water 

The quality of the chemical reagents, solvents, 
and gases used for organic and inorganic 
analyses must meet minimum requirements for 
analytical reagent grade or requirements 
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specified by the particular method (see Chapter 
16 for details). Standards, reagents, and 
soivents must be stored according to 
manufacturer's guidelines. Photosensitive 
reagents and standards are stored in appropriate 
dark storage areas. 

Laboratory reagent water used for dilutions, 
preparation of standards and blanks, and 
glassware cleaning is generated using the 
Barnstead/Thermolyne NANOpure Ultrapure 
Water System (Model D4741) in combination 
with dechlorination R.O. and mixed-bed ion 
exchange. This system is designed to supply 
water that meets requirements for ASTM Type 
I1 reagent water or better. 

4.9.3 Sample Storage 

When required, samples are stored at 4 f 2°C 
to preserve their integrity, as required by the 
analytical method of interest. Storage includes 
procedures that maintain the constituent levels 
(through the use of chemid i~teservatives) and 
physical maintenance of the .ample (through 
temperature or light control). When storing 
samples in refrigerators or light-protected 
enclosures, there is a risk of cross 
contamination. Measures art employed to 
prevent cross contamination, such as segregating 
samples to be analyzed 'for VOCs from those to 
be analyzed for semivoiatite compounds, 
segregating environmental samples from 
standards (particularly for VOCs) , and 
preparing and analyzing holding blanks to 
monitor cross contamination. 

4.9.4 Glassware Cleaning 

All glassware used in sample preparation must 
be cieaned according to the p r d u r e s  specified 

for the particular analysis method. LAL-90- 
SOP-0017 provides protocols for glassware 
cleaning for organic constituents, and LAL-90- 
SOP-0018 provides protocols for glassware 
cleaning for inorganic constituents. LAL-9 1- 
SOP4172 provides protocols for glassware 
cleaning for radionuclides. In general, water- 
soluble substances can be washed out with hot 
or cold water and the vessel can be rinsed with 
deionized water. Other substances more 
difficult to remove may require the use of a 
detergent, organic solvent, persulfate cleaning 
solution, nitric acid, or aqua regia. Regardless 
of the method of cleaning, it is good practice to 
rinse "dirty" glassware with the last solvent 
used as soon as possible after use because 
material allowed to dry onto glassware is much 
more difficult to remove. 

4.9.5 Assessment of Sample Contamination 
Levels 

Potential for background contamination that may 
result from the sample containers, *-sgent 
water, reagents, and solvents used in e x , l ; ~ ~  iions 
and digestions; cross contamination ciuring 
sample storage; or chemical and physical 
interference or constituent carryover during 
analytical operations are evaluated on the basis 
of QA and QC data derived from insaument, 
method, and holding blank samples. If blank 
sample data excecd method-specific or U S -  
established acceptance limits, the problem is 
investigated and resolved. As necessary, 
samples associated with out-of-control situations 
are reprepared and/or reanalyzed. 
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CHAPTER5 
ANALYTICAL METHODS 

5.1 ANALYTICAL METHODS 
SELECTION 

Methods used in sample preparation or analysis 
are selected to meet the specific needs and 
requirements of the client. U S  employs 
standard, officially approved (e.g. ,. EPA, 
ASTM, APHA) analytical methods to quantify 
inorganic, organic, and radionuclide constituents 
in environmental media (e.g., water, soil, 
sediment, sludge). The examples of approved 
methods are given in Appendix A for the 
inorganic, organic, and radionuclide 
constituents. A detailed description of these 
procedures is provided in EPA SW-846 
(September 1986 and revisions), EPA/600/4- 
791020 (EPA, 19831, and ASTM Standard 
Methods (17th and 18th Mi4:cw). EPA CLP 
methods are provided in rice most recent 
Statements of Work or earlier r<:rsions based on 
clients' requirements. 

5.2 ANALYTICAL QUALITY CONTROL 

Rigorous QA and QC procedures are incor- 
porated into sample preparation and analysis 
activities. Internal QC checks on the analytical 
procedures are discussed in detail for inorganic 
constituents in Chapter 6, organic constituents in 
Chapter 7, and radionuclides in Chapter 8. 

In general, before an analytical run, the analyst 
checks schedules and records for maintenance 
and calibration to ensure that all necessary tasks 
are current. An initial or continuing calibration 
check verification is then completed, and the 
difference between analyzed values and the 
known standards is calculated. If any calibra- 
tion check sample exceeds the control limit of 

the method (see method-specific SOPs as listed 
in Appendix C), adjustments are made and the 
instrument is recalibrated, as appropriate. 
During the course of the analytical run, the 
analyst incorporates all applicable QC samples 
in accordance with method-specific SOPs. 
Following each QC sample analysis, the analyst 
performs h e  necessary calculations either 
manually or by using appropriate software. If 
any QC sample falls outside method-specific 
control limits, the problem is investigated and 
resolved, and corrective action is performed in 
accordance with the method, the SOP, or the 
project-specific QA Plan. All information 
related to the analyucal run is documented in 
the injection and analysis logbooks. All 
calculations related to QC sample analysis and 
the types and frequency of QA and QC samples 
(e.g., audits, blanks, spikes) are desc.i-ihed in 
detail in the method-specific SOPs for 
inorganic, organic, and radioanalytical r!s!yses. 

5.3 LAS STANDARD OPERATING 
PROCEDURES 

To ensure and document that each operational 
system and analytical procedure is performed in 
a uniform, standard way, LAS has documented 
a series of SOPs. A complete Iist of LAS 
SOPs, many of which are referenced in this 
plan, is provided in Appendix C. In general, 
analytical SOPS follow EPA or other approved 
methods. All personnel must fully understand 
the specific SOPs pertaining to their duties. It 
is the section supervisor's responsibility to 
ensure that each employee has read and 
understood d l  appropriate SOPS related to task 
respons ibilitics . 
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Each SOP is approved and signed by the section 
supervisor/designee, Quality Assurance staff 
member, Health and Safety Officer, and the 
LAS Director, At times, changes in SOPS are 
required as a result of new instrumentation, 
methods, client-tailored needs, or improved 
procedures. Any change in an SOP requires the 
approval of the section supervisor and the 
Quality Assucance Manager or designee which 
is documented using the SOP Change Form. 
On an annual basis, as required by the formal 
review process, SOPS are reviewed to determine 
if SOP reflects current operations and are 
approved by the individuals mentioned above. 

Work instructions also provide a mechanism to 
document simple instructions to the laboratory 
staff responsible for processing and analyzing 
samples and in generating reports. These 
instructions are equivalent to internal 
memorandums that are also used to disseminate 
project-specific information. They serve as 
quick references to items such as specific 
spiking constituents, spiking lebcls, calculations, 
sample preparation techniqu~.;, project-specific 
information, etc. Work instructions are 
approved by the section supervisor, Quality 
Assurance Manager, project manager, or by an 
appropriate designee.. 

5.4 CONTROL CHARTS 

An essential element of the QA process is the 
ability to detect changes in analytical 
performance quickly. The control chart is an 
effective tool for this assessment because it 
records in real time the accuracy (bias) and 
precision of the appropriate pans of the 
measurement process. In other words, the 
control chart demonstrates statistical control. 

At LAS. Shewhart charts using a single 
measurement (X chart) of the laboratory control 
samples (LCSs) are generated using EXCEL to 

data quality in terms of $7 I 
t 

accuracy and precision. The Shewhart chart has 
a center line a t  is defined by the process or 
calculated by using the data to prepare the 
chart. The interval between the center line and 
the control limit is based on the assumption that 
data are normally distributed on the sample size 
of the subgroup and on the estimated standard 
deviation. Using these charts, the percent 
recovery of the wntrol analyte in the LCS is 
plotted against the control limits sequentially as 
a function of time. Two types of limits are 
established to judge whether a data set indicates 
lack of control: the upper and lower warning 
limits (95% or 2-sigma) and the upper and 
lower control limits (99% or 3-sigma). 
Initially, control limits are developed by 
determining the experimentally estimated 
standard deviation of approximately 20 
independent measurements. Until the 
experimentally determined control limits are 
established, the EPA method-specified criter la 
(if available) art wed to assess data quality. 
The experimentally estimated control limits must 
be less than or equal to the EPA-sptc:'tf limits 
if EPA limits are available. The wal u and 
control limits shall be updated every io data 
points or when a significant change in the 
measurement system is required to evaluate 
whether the initial limits are realistic. 

The Operations Department staff members 
prepare and monitor control charts. The QA 
staff provides oversight in the development of 
control charts to ensure that they conform to the 
requirements specified in this policy. 

5.4.1 Criteria for Qut-of-Control 
Conditions 

The causes for a shift or trend in control charts 
could result from (I) incorrect preparation of a 
standard or a reagent, (2) sample contamination 
(3) improper storage or preservation, (4 
incorrect instrument calibration, (5) pool 
analytical technique, and (6) deviation from the 
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analytical method. Out-of-control situations 
may result when one of the following conditions 
occur: 

A single point outside the control limits. 
A series of seven successive points on the 
same side of the central line. 
A series of five successive points trending 
in the same direction 
Any three consecutive points outside of the 
warning limits. 
A cyclical pattern of control values. 

These conditions may indicate that the 
measurement system is out of statistical control. 
When this situation occurs, the data will be 
evaluated thoroughly to identify the most 
appropriate corrective action to be implcmcnted. 
The problem and its solution may be 
documented through an Nonconformance & 
Corrective Action Record (NCAR) (set Chapter 
15) as appropriate. Specifically, in these 
instances, the data in question must be further 
examined to identify and correct the root cause 
of the problem. Exceeding aiming limits will 
only require a close obseivation of the 
measurement system. In reviewing control 
charts, any significant changes in key analysts, 
instrumentation, or processes must be kept in 
mind to explain potential out-ofcontrol 
situations. 

to represent aqueous samples and in standard 
solid media (e.g., sodium sulfate for organic 
analyses) to represent solid matrix samples. For 
inorganic analyses, a certified PE reference 
materld purchased from an external vendor n 
used for analysis of solid matrix samples. 
Results are compared against certified true 
values (central line) and control limits. An LCS 
is analyzed for each batch of 20 samples of the 
s i m h  matrix. 

The following constituents will be used to 
monitor analytical performance via LCS control 
charts for the methods specified below: 

Semivolatile m i c  A- 

Three surrogates for volatile organics and six 
surrogates for semivolatile organics. 

Two surrogates for pesticides and one Aroclor. 

At least $hre control adytes. 

Each d y t e  (As, Se, TI, Pb by GFAAS; Hg by 
CVAAS) . 

Wet Chemical Metho& 
An LCS is prepared by spiking matrix s p h g  
constituents in reagent water matrix (Type 11) Cyanide, Chloride, Nitrate, Suifate. 
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CHAPTER 6 
ANALYTICAL INTERNAL QC 

FOR ANALYSIS OF INORGANIC CONSTITUENTS 

6.1 INTRODUCTION 

Internal QC is integral to ensuring that 
analytical results are reliable and that dam 
integrity is maintained throughout the 
measurement system. Specific guidelines for 
instrumental calibration are given in the 
instrument manufacturers' instructions. 
Guidelines related to sample handling, sample 
preservation, and sample holding times for 
inorganic constituents are addressed in SW-846 
(EPA, 1986b), in EPA 60014-79420 (EPA, 
1983), and in Appendix B. This section 
summarizes the QC activities related to 
inorganic constituent analyses. These 
requirements may be superseded by a project- 
specific QA Plan or a method dpecific SOP. 

At LAS, it is prohibited to d'zr data solely to 
meet method- or coati,.; specified QC 
requirements. 

6.2 HOLDING TIME COMPLIANCE 

The method- or client-specified holding time 
requirements must be met for the sample results 
to be considered valid. If holding time 
requirements are exceeded for sample analyses, 
the client must be informed of the out-of-conno1 
situation, sample data must be qualified 
appropriately, and an explanation of the 
nonconformity must be provided in the case 
narrative of the analytical data report, 

6.3 DAILY INTERNAL QC FOR EACH 
ANALYTICAL METHOD 

The following internal QC procedures are 
required for atomic absorption spectroscopy 

(AAS), inductively coupled plasma-atomic 
emission spectroscopy (ICP-AES), ion 
chromatography (IC), and other methods applied 
to the analysis of inorganic constituents. These 
requirements may be superseded by a project 
QA plan or a specific SOP. 

6.3.1 Initial Calibration and Instrument 
Tuning 

Method calibrations and/or instrument 
calibrations must be independently verified 
daily. Typically, the inorganic methods require 
the. instrument to be calibrated using at least one 
blank and at least three calibration standards 
following method SOPS and manufacturer's 
recommendations for specific procedures. At a 
minimum, the coefficient of determimticn (3 
must be at 0.990, or the correlation cwfflcient 
(r) for any given calibration curve mrist 5e at 
0.995. If the r or r2 is outside the acceptance 
criteria, the instrument must be recalibrated. 
For ICP-AES systems, the instrument must be 
calibrated according to instrument 
manufacturer's recommended procedures. 
Similarly, each ICP system must be calibrated 
using two standards, one of which must be a 
blank. All standards used for instrument 
calibration must be prepared from sources that 
are tracable to EPA or to the National Institute 
for Standards and Technology (NIST). 

An initial calibration is performed as required 
for tach analytical method (e.g., AAS, ICP- 
Am). The concentrations of the calibration 
standards must bracket the expected sample 
concentrations. The calibration standards must 
be prepared by using the same type of acid or 
combination of acids that will be present in the 
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samples after preparation. All calibration 
standards for each analytical procedure must be 
prepared in compliance with the method-specific 
SOPS. If, during the analysis, the concentration 
of a sample is above the calibration range or 
LDR, the sample is to be diluted and 
reanalyzed. In this case, the diluent must have 
a matrix similar to the sample matrix with 
respect to d l  preservatives (acid type and 
concentration) used. Samples are first analyzed 
at the lower concentration range. If a sample 
concentration exceeds the upper end of the 
calibration range or LDR, the sample is 
reanalyzed to fall within the concentration 
range. Results are reported based on the diluted 
sample analyses, and the RDLs are adjusted 
accordingly to reflect the dilutions performed. 
Note: For mercury analysis, the calibration 
standards must be carried through the acid 
digestion process. 

For inductively coupled plasmalmass 
spectroscopy (ICPfMS) anal\ w, each day, the 
instrument must be tuned by ~erifying that the 
system meets the mass cal ibra.~~~ I and resolution 
check requirements in the mass regions of 
interest. If the mass caiibration exceeds a 
difference of more than 0.1 m u  from the actual 
value, then the mass calibration must be 
adjusted to the correct values. The resolution 
must be less than 1.0 m u  full width at 10 
percent peak height. The tuning solution, 
analyzed at the beginning and end of each 
analytical run, must have a percent RSD of less 
than 10 percent. Thesc are required criteria 
which must be met prior to any sample being 
analyzed. 

6.3.2 Initial Calibration Verification 

Immediately after each measurement system 
(e. g . , ICP-AES , AAS , IC) has been calibrated 
and standardized, the accuracy of the calibration 
standards and the initial calibration must be 

verified and documented for each constituent by 
the analysis of LAS-prepared or certified 
independent standard solution(s) . An 
independent standard is defrned as a standard 
composed of the same constituents as, but from 
a different source than, those used in the 
standards for the initial calibration. If 
measurements ex& the control limits given in 
Table 4, the analysis must be terminated, the 
problem corrected, the instrument redibrated, 
and the calibration reverified. 

For ICP-AES, the initial calibFation verification 
(ICV) standard(s) must be run at each 
wavelength used for analysis. For cyanide, the 
ICV standard, along with the other samples, 
must be distilled before analysis. For mercury, 
the ICV standards must be carried through the 
acid digestion process. 

Furthermore, for ICP-AES analysis using 
methods 6010 or 200.7, the highest calibration 
standard must be run as a sample before the 
analysis to verify the standard con~nration. 
The measured concentration should -&thin 
f 5% of the true concentration. 

6.3.3 Continuing Calibration Verification 

To ensure calibration accuracy during each 
analytical run, a standard in the mid-range of 
the calibration curve is analyzed as verification 
of continued calibration. For most inorganic 
methods, the continuing calibration verification 
(CCV) standard must be analyzed at the 
beginning of the run, at a frequency of lo%, 
and after the analysis of the last sample. For 
ICP-AES, the standard must be analyzed for 
every wavelength used to analyze each 
constituent. The constituent concentrations in 
the CCV standard must be a solution at or near 
the mid-range concentration of the calibration 
curve and an LAS-prepared standard solution 
that is independent of the ICV standards. 
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Tablt 4. Acceptance Limits for Initial and Continuing Culibratiun Verification Analyses 
of Inorganic Constituents -- d 

P a m d  of T w  Vdw 

Analytical Technique C o d -  Low JArM Higb Limit 

ICP- AES 6010 ;snd CLP Mer;rls 90 110 

200.7 Metals 95 105 

ICPMS 6020 and 200.8 Mcrals 90 110 

AAS Muals 90 110 

1C Anions 90 flw 110 (ICV) 

85 (CCV) 1 15 (CCV) 

Cold Vapor AAS Me- 80 120 

Othcr Cyanide 85 115 

Ammonia-Nimgtn 90 

Dissolved Silica 90 

Fluoridt 90 

AlkPLinity 90 

Chmm;wn (hexavalent) 90 

DH 4.1 

Note: The same continuing calibration standard 
must be used throughout the a d p c a l  runs for 
each group of samples analyzed. 

If the deviation of the CCV exceeds the control 
limits specified in Table 4, the problem must be 
identified and comted, the instrument 
recdibrated, and the preceding 10 anaiytical 
samples since the last acceptable calibration 
verification reanalyzed for the constituents 
affected. 

6.3.4 Laboratory Control Sampie 

To further ensure that the sample preparation 
and measurement processes are functioning 
within control, an independent liquid LCS is 

prepared or solid LCS purchased from an 
approved external source. Tbe LCS contains 
the constituents of interest and is carried 
through the sample preparation procedure (e.g., 
digestion, distillation), then analyzed by using 
the required method. An LCS must be d y d  
for each batch of 20 samples of the same 
matrix. The measured concentrations must fa11 
within 20% of the true concentration or the 
acceptance limits specified by the vendor. If the 
penxnt recovery is outside of the acceptance 
criteria, all affected samples and the LCS must 
be redigested and reanalyzed. For solid LCS, 
data arc compared against the advisory control 
windows specified by the vendor for each 
analyte. Data obtained for liquid and solid 
LCSs art Mcr monitored using control 
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charts. Section 5 -4 provides a detailed descrip- 
tion of control cbatts. 

6.3.5 Detection Limit QC Standards for 
AAS and ICP-AES 

For ICP-AES, to verify linearity near the IDL, 
a detection limit QC solution prepared at 
approximately 2 x RDL is analyzed at tbe 
beginning and end of each sample analysis run, 
or twice per 8-hour work shift, whichever is 
more frequent. Tbe standard is analyzed for 
every wavelength used for analysis, except those 
for ICP-AES analysis of aluminum, dciurn, 
magnesium, sodium, and potassium. For AA, 
the low-level standard is run only once at the 
beginning of the analytical run. The measured 
value is recommended to be within 20 percent 
of the theoretical concentration; however, 
specific acceptance criteria has not been 
established by the EPA. Therefore, data are 
used for internal data review purposes only. 

6.3.6 Lnitial and C2ontinving Calibration 
Blank Analyses 

Immediately after every initial and continuing 
calibration verification, a calibration blank is 
analyzed (at each wavelength for ICP-AES) and 
at a frequency of 1.0% (for most inorganic 
analytical methods) during an analytical run to 
check for baseline drift and low-level calibration 
curve bias. 

The calibration blank (theoretically a 0-pg/L 
standard) contains only the matrix of the 
calibration standards. The concentration of the 
d y t e  in the calibration blank must be less than 
or equal to the RDL given in Appendix A. If 
the absolute value of the anal* in the blank 
exceeds the RDL, the analysis must be 
terminated, the problem corrected, the 
calibration checked, and the preceding samples 
since the last acceptable calibration blank 
reanalyzed. 

6.3.7 Method (Reagent) Blank Analysis 

A method blank is a sample that has undergone 
the same preparation (e. g., extraction, 
digestion, distillation) procedures as a real 
sample for analysis. One method blank is 
processed and analyzed fur each group of 20 
samples or less of similar matrix for each 
method that requires sample preparation. 
Therefore, the method blank results are an 
indicator of possible contamination. The 
concentration of the analyte in the method blank 
must be less than or equal to the RDL (see 
Appendix A). If the analyte concentration 
exceeds this limit, the source of contamination 
must be investigated and if possible, eliminated. 
All affected samples (having constituent 
concentration less than 10 times the RDL) in 
which the high blank value exceeded the RDL 
of the constituent in question should be 
reprepared and reanalyzed. If the problem 
persists, the affected sample datum is qualified 
appropriately. 

It is the policy of LAS to corrct  the 
analytical data for elevated analyte levels in the 
blank unless otherwise specified by the client or 
the method. 

6.3.8 Matrix (Predigestion) Spike Sample 
Analysis 

The spike sample analysis is designed to provide 
information about method accuracy and the 
effect of the sample matrix on the digestion and 
on measurement methodology. For analytical 
methods that require sample preparation, the 
spike is added before sample digestion audior 
distillation steps. At least one spiked sample 
analysis is performed on each group of 20 
samples of similar matrix (i.e., aqueous, soil, 
sludge, or sediment). 

The accuracy in terms of percent spike recovery 
is calculated by using the results of the sample 



designated as the "originat" sample. Samples 
identified as blanks or laboratory spikcs should 
not be used for spiked sample analysis because 
these samples provide minimal mformation 
regarding matrix interference. 

The required spike level for each constituent 
analyzed is provided in the analytical method 
SOP. 

If the spike recovery for the matrix spike is not 
within the limits specified in Appendix A, the 
LCS data are evaluated to determine if this 
condition is due to a matrix interference. If the 
LCS data are acceptable, the data for all 
samples associated with that spiked sample arc 
q u d i f ~ d  as matrix interference in the case 
narrative. If the LCS results are not acceptable, 
all samples associated with the batch arc 
reprepared and reanalyzed. 

The percent spike recovery (%R) is calculated 
as follows: 

%R = 
spilced sample results - i.iPfg1e result tOO 

spike .ddsd 

When sample concentration is less than the 
RDL, a sample concentration of zero can be 
used to calculate %R. 

6.3.9 Duplicate Smnpk Analysis 

One duplicate sample is analyzed from each 
group of 20 samples of similar matrix. 

The within-run precision is calculated as relative 
percent difference (RPD) between original 
sample and duplicate sample values as described 
in Section 3.1. 

The acceptance limits for the RPD specified in 
Appendix A should be used for original and 
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duplicate sample values approximately greater 
than or equal to 5 times the RDL. For 
conceneations less than Sx the RDL. the 
absolute difference between the sample and the 
duplicate must be less than the RDL. 

For Ph determination, precision is expressed as 
absolute difference between the sample and its 
duplicate. 

If the duplicate sample results are outside of the 
acceptance limits for a specific matrix, an 
investigation is done to determine the root-cause 
of the observed imprecision. Generally, the 
data arc qualified indicating that the sample 
heterogeneity is suspected. 

6.3.10 Graphite Furnrrce Atomic Absorption 
w MY& 

Special procedures are required for quantitation 
when using the graphite furnace atomic 
absorption (GFAA) measurement recb.nique. 
These requirements apply to drinkrng ivater 
analyses and spike analyses. 

Drinking Water Analyses - For drinking water 
analyses, each sample must be spiked with a 
known concentration of each constituent of 
interest. The sample is quantitated based on the 
recovery of the analytical spike. 

AnrrlyticaI (Post-digestion) Spike Analysis - 
Analytical spikes are added automatically by the 
instrument during analysis. Analytical spike 
concentrations are based on specific method 
requirements. 

6.3.11 ICP-AES Interference Check Sample 
m y s i s  

To verify interclement and background 
correction b u r s ,  an ICP-AES interference 
check sample is analyzed at the beginning and 
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end of each analysis run or at a minimum of 
twice per 8-hour work shift, whichever is more 
frequent. 

An interference check sample comprises two 
solutions. Solution A consists of the 
interferants, and solution AB consists of 
analytes mixed with the interferants. An 
interference check sample analysis consists of 
analyzing the two solutions consecutively 
(starting with solution A) for all wavelengths 
used and for each constituent reported by ICP- 
AES. Table 5 provides the constituent and 
interferant concentrations used for the ICP-AES 
interference check samples. 

Results of the ICP analyses of solution AB 
during the analytical runs must fall within the 
control limit of f 20% of the true value for the 
constituents included in the interference check 
samples. 

If not, the analysis must Irp terminated, the 
problem corrected, the instr UI . ..mt recalibrated, 
and all analytical samples an;?! jered since the last 
acceptable check sample readrng reanalyzed. 

6.3.12 Internal Standards (ICP/MS) 

For ICP/MS, internal standards are used to 
monitor and correct for changes that occur 
between standards and samples as a result of 
physical interferences. A minimum of three 
internal standards must be seiected to bracket 
the mass ranges 1-70, 71-125, and 126-250. 
The internal standard1 must be added to every 
samples and intensities of any internal standard 
must fall between 60 to 125 percent (EPA 
Method 200.8) and 30 to 120 percent (EPA 
Method 6020) of that internal standard in the 
initial calibration standard. If recoveries are 
unacceptable, a different suitable internal 
standard must be selected, samples must be 

diluted and reanalyzed, or a higher level spike 
must be prepared and analyzed. 

6.3.13 ICP-AES Serial Dilution Analysis 

If the client requires CLP-level analyses, for all 
constituents analyzed by ICP-AES, the results of 
the ICP-AES serial dilution analysis on each 
group of samples of a similar matrix type 
should be analyzed and reported. A serid 
dilution analysis involves performing a five-fold 
dilution on a given sample. Blank samples are 
not used for seriai dilution analysis. 

If the constituent concentration is sufficiently 
high (at a minimum, a factor of 50 times above 
the IDL in thc original sample), an analysis of 
five-fold dilution must agree within 10% of the 
original determination. If the % difference ex- 
ceeds the 10 % criteria for an analyte, chemical 
or physicai interference is suspected. Results 
for that analytc for all samples associated with 
the batch are qualified appropriately. 

The percent difference is calculated as follows: 

%Diff-= a h  n - s, ,, 
I 

where I is the initial sample result and S is the 
serlal dilution result (5 times the instrument 
reading). 

6.3.14 ICP-AES Linear Range Analysis 

Linear range determination must be performed 
quarterly for each constituent. The standard 
must be analyzed during a routine analytical 
run. The wncenuation of this standard must be 
within 5% of the true concentration. This con- 
centration reprwents the upper limit of the ICP 
linear range. If measured sample concentrations 
exceed this level, the samples in question must 
be diluted and reanalyzed within the linear 
range. 
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Table 5. Condluen! and lnterfemnt Concentrations Used for ICP-AES 
Inte~erence Check Sample 

Constitwnt Concartration (6) Intafaurt Concentration (mg/L) 

Beryllium 1 Calcium 500 

Cadrmum 2 Iron 200 

Chromium 1 Magnesium 500 

Cobalt 1 

Lead 2 

Nickel 2 

Silver 2 

Vanadium 1 

Zinc 2 

6.3.15 ICP-AES Interele~.cnt Correction 
Determination 

On an annual basis, correction factors for 
spectral interference due to aluminum, calcium, 
iron, and magnesium must be deermined for all 
ICf instruments at all wavelengths used for 
each constituent. 
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CHAPTER7 
ANALYTICAL INTERNAL QC FOR ANALYSIS OF 

ORGANIC CONSTXTUENTS 

7.1 INTRODUCTION 

Quality control is integral to ensuring that 
analytical results for organic constituents are 
reliable and that data integrity is maintained 
throughout the measurement system. Specific 
guidelines for instrumental calibration and 
tuning and for methods of sample handling, 
sample preservation, and holding times are 
described in LAS metbod-specific SOPS, 
instrument manufacturers' guidelines, and EPA 
methods. This section summarizes the QC 
activities related to organic constituent analyses. 
These requirements may be superseded by a 
project-specific QA Plan or a method-specific 
SOP. 

At LAS, it is prohibited to :zdr data solely to 
meet method- or wnazl..t-specified QC 
requirements. 

7.2 HOLDING TIME COMPLIANCE 

The method- or client-specified holding time 
requirements must be met for the sampIe resuits 
to be considered valid. If holding time 
requirements are exceeded for sample analyses, 
the cIient must be informed of the out-of-conuoI 
situation, sample data must be qualified 
appropriately, and an explanation of the 
nonconformity must bt provided in the case 
narrative of the analytical data report. 

7.3 SYSTEM TUNING OF THE GC-MS 
SYSTEM 

It is necessary to establish that a given gas 
chromatograph-mass spectroscopy (GC-MS) 
system meets the standard mass spectral 
abundance criteria specified in the method 

before sample analysis begins. This system 
tuning is accomplished through the analysis of 
p-bromofluorobcnzene (BFB) for volatile 
organic analyses and decafluorotriphenylphos- 
phine (DFTPP) for semivolatile organic 
analyses. 

Before any sample, blank, - or standard is 
analyzed, the hardware for each GC-MS system 
must be tuned to meet the method-specified ion 
abundance criteria. The ability to meet the 
abundance criteria must be demonstrated for 
each 12-hour period, unless otherwise specified. 
Whenever corrective action is taken that may 
affect the tuning condition (e.g., ion source 
cleaning or repair), the tune must be verified 
regardless of the 12-hour tuning requirements. 
If background subtraction is required, it must be 
designed to eliminate interferences tha! may 
result from column bleed or iwrument 
background ions, and must not be pe&:rmed 
solely to mett QC requirements. The 
documentation of the tuning & provided as a bar 
graph spectrum and as a mass listing. 

7.4 INITFAt CALIBRATION OF THE 
ANALYTICAL SYSTEM 

7.4.1 Fnitirrl Calibration of the GC-MS 
system 

Before samples and required blanks are analyzed 
and after tuntng criteria have been met, 
calibration standztrds that contain all the target 
compounds, surrogates, and internal standards 
are analyzed at method-required concentrations 
to calibrate the GC-MS initially to deternine the 
sensitivity of the system and the linearity of 
response. Once the system has been calibrated, 
the initial calibration must be verified every 12 



hours, unless otherwise specified, for each GC- 
MS system. 

Secondary ion quantitation should be performed 
only when there are sample interferences with 
the primary ion. All standards shall be 
analyzed under the same conditions as the 
method blank and the routine samples. The 
relative retention times of each constituent in 
each calibration run should agree within 
me thod-spec ified criteria. 

The initial calibration is considered valid only 
after the minimum relative response factor 
(RRF) and the %RSD criteria have been met. 
Sample analysis can begin only after these 
criteria have been met. When the accuracy of 
initial calibration is verified, the average RRFs 
and the % RSD for all target compouads must be 
calculated and reported on the appropriate 
calibration summary sheet. 

7.4.2 InitialCalibrationr~flbeGC,HPLC, 
and FT-IR Systems 

For the gas chromat~grapti~ (GC), high 
performance liquid chromatography (HPLC) , 
and Fourier transform infrared spcctro- 
photometry (FT-IR) systems, the following 
calibration procedures must be performed. 
Before samples and required blanks are 
analyzed, calibration standards that contain all 
the target compounds and required surrogates 
are analyzed at method-'required concentrations 
to calibrate the analytical system initially to 
determine the linearity of response. 

If the method specifies the use of response 
factors for compound quantitation (i.e., CLP), 
the XRSD for each compound must meet the 
method-specified criteria. If %RSD is 
exceeded, an appropriate corrective action is 
instituted and a new initial calibration is 
performed. 
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Other methods, particularly SW-846, allow the 
analyst to use a caiibration method best suited to 
the analytical technique. The calibration 
method used primarily at LAS is a quadratic fit 
forccd through zero, followed by linear 
regression forced through zero, and linear non- 
forced through zero. The coefficient of 
determination (?) must be greater than or equal 
to 0.990 or the correlation coefficient (r) must 
be greater than or equal to 0.995 for the 
calibration to be considered valid in determining 
constituent concentration. Point-to-point 
calibrations are not used at LAS. 

7.5 RETENTION TIME WINDOWS 

Identification of target analytes is achieved by 
the usc of retention time windows. For 
methods (i-e., GUMS methods) that use 
internal standards, this is accomplished by 
establishing the retention time of each analyte 
relative to the internal standard during the daily 
continuing calibration. Relative retention times 
(RRTs) of target analytes are then calculated for 
all subsequent analysis. The RRT critei r; must 
be met for analyte identification ru be 
considered accurate. 

External standard metbods (i-e., GC, HPLC, 
FT-IR methods) differ in that the retention time 
criteria are established by using the absolute 
retention time for each analyte established 
during the initial calibration. A retention time 
window is established from the absojute values. 
The retention time window criteria may vary 
depending on the method. LAS' method- 
specific SOPS detail the requirements for 
estabiisbing retention time windows for 
applicable methods. 

7.6 LNTERNAL STANDARDS 

For the methods that employ internal standards 
for target constituent quantitation (i.e., GCIMS 



L O C K H E E D  

Revision 2 
Page 7-3 of 7-5 

methods), the inumal standard solution must be 
added to every standard, blank, matrix spike, 
matrix spike duplicate, sample (for VOAs) and 
sample extract (for semivolatiles analyses). 

Internal standard responses and retention times 
in dl standards must met the method-specified 
criteria. If these criteria are not met, the 
chromatographic andlor the mass spectrometric 
system must be inspected for malfunctions. 
When corrections are made and the system is 
demonstrated as in control, the affected samples 
shall be reanalyzed. 

The extracted ion current profile (EICP) and 
retention times of the internal standards must be 
monitored and evaluated for each sample, blanlr, 
matrix spike, matrix spike duplicate, and LCS. 
If method-specified criteria were not met, the 
sample in question must be reanalyzed. If 
reanalysis does not solve the problem, both 
analyses results are reported. 

7.7.1 Continuing Calibration Verification 
of the GC-MS System 

A mid-level cdibration standard containing all 
target compounds, required surrogates, and 
internal standards must be analyzed every 12 
hours during analysis, unless otherwise 
specified, to verify the initial calibration. 

The internal standard responses, retention times, 
minimum RRFs, and percent difference (XD) 
criteria specified in the method or LAS SOPS 
must be met for the continuing calibration to be 
considered valid. If thesc criteria arc not met, 
the system must be evaluated and corrective 
action must be taken before sample analysis 
begins. Some potential problems may result 
from standard mixture degradation, purge-and 
trap system contamination (VOAsonly), 

injection port inlet contamination, contamination 
at the front end of the analytical column, and 
active sites in the column or chromatography 
system. If the source of the problem cannot be 
identified afttr corrective action has been taken, 
a new initial calibration is required. 

7.7.2 Continuing Calibration Verification 
of the GC, HPLC, and I;T-IR 
SY- 

A mid-level calibration standard containing all 
target constituents and required surrogates must 
be analyzed at the frequency specifred by the 
method or the client. 

Percent difference (%D) of concentration (i-e., 
the difference between the concentration of the 
continuing calibration and the midlevel initial 
calibration standard) must meet method- or 
client-specified QC criteria for the continuing 
calibration to be considered valid. 

If the %D criterion is exceeded for any adyte, 
corrective action must be taken. The exT; -rence 
and the professional judgement of h e  d y s t  
play a key role in detemhiq the mast suitable 
action. If the source of the problem cannot be 
identified after corrective action, a new initial 
calibration curve must be generated for the 
anaiyte that exceeded the criterion. These 
criteria must be met before sample anaIysis is 
continued. 

7.8 LABORATORY CONTROL SAMPLE 

An LCS is a volume of reagent water (mating 
the specifications for ASTM Type I1 water or 
better) for aqueous samples or a contaminant- 
free solid matrix for soil or sediment samples, 
which is spiked with known quantities of target 
analytes and required surrogates. An LCS is 
prepared hdcpeadcntly from the calibration 
standards and carried through the entire 
analytical process. An LCS must be analyzed 



L O C K H E E D  MARTINY 
June 1994 
Revision 2 

Page 7-4 of 7-5 

for each batch of up to 20 samples of the same 
matrix. 

In the event that LCS data exceed the QC 
limits, the LCS recovery data are evaluated in 
conjunction with other QC analyses (i.e., 
MSIMSD , QCCS , surrogate spikes, method 
blank) to determine if the analytical p r o a s  is 
in control. If the process is judged out-of- 
control, all affected samples and method blanks 
must be reextracted and reanalyzed. 

7.9 INSTR- AND METHOD BLANK 
ANALYSIS 

An instrument blank consists of deionized, 
distilled water spiked with surrogates and is 
carried only through the analytical process. For 
low-level volatile organic analyses, instrument 
blank serves as a method blank because no 
preparation procedure is required for this 
method. The instrument blank measures any 
contamination that m y  result during analysis. 
The instrument blanks must i-; analyzed at a 
frequency specified by the m~urod. 

A method blank consists of all reagents and 
required surrogates in a volume of deionized, 
distilled laboratory water (meting the 
specifications for ASTM Type I1 water or 
better) for aqueous samples or in a contaminant- 
free solid matrix for soil or sediment samples. 
However, the method blank is carried through 
the entire analytical process (i.e., extraction, 
concentration, and analysis). Its volume or 
weight must be approximately equal to the 
sample volumes or sample weights being 
processed. 

A method b U  must be analyzed for each 
batch consisring of up to 20 samples. For the 
analysis of volatile target constituents, a method 
blank must be analyzed before sample d y s i s ,  

within each 12-hour period, or for each 10 
samples, as specified in the method. Laboratory 
personnel must ensure that method interferences 
caused by contaminants in solvents, reagents, 
glassware, and other sample-processing 
hardware that lead to discrete artifacts or 
elevated baselines are minimized. 

No contaminants shall be detected above the 
RDLs in the instrument and method blanks. If 
a blank exceeds the RDL, the source of the 
contamination is investigated, and appropriate 
corrective actions are taken and documented 
before sample analysis proceeds. AII samples 
associated with the method blank that conrain 
high target constituent(s) must be 
recxtractcdlreanatyzed or the affected sampie 
results properly qualified. The measured 
concentration of common laboratory 
contaminants (i.e., acetone, methylene chloride, 
and phthalates) must not exceed five times the 
RDL. Otherwise the samples associated with 
the unacceptable blanks must be reextracted and 
reanalyzed (Semivolatile organics) or ra: t +,: yzed 
(V0A.S). 

It is thc policy of LAS to correct the 
analyticai data for elevated analyte levels in the 
blank unless specified by the client or method. 

7.10 SURROGATE SPIKE ANALYSIS 

The surrogate standards, specified in each 
method-specific SOP, are to be added to each 
sample, blank, duplicate, LCS, matrix spike, 
and matrix spike duplicate before purging or 
e x d o n .  The surrogate spike recovery data 
provide information regarding the efficiency of 
the sample preparation and the analytical 
process. Surrogate analysis is evaluated by 
detembhg whether the surrogate spike percent 
recovery (measured as concentration) falls 
within thc acceptance criteria for each method. 
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7.10.1 Surrogate Spike Recovery in Method 
Blanks 

If recovery of sunogate compound in the 
method blank exceeds QC limits, the problem 
must be investigated to identify the root cause. 
If the extraction andlor analytical process is 
judged to be out-of-control and sample data 
quality is adversely affected, all affected 
samples shall be reextracted and reanalyzed 
when sufficient sample aliquots are available 
and holding times are not expired. The problem 
must be corrected before sample analysis 
proceeds. The specific corrective action is 
determined by the instrument optrator and 

- hislher technical lead and supervisor. 

7.10.2 Surrogate Spike Recovery in Samples 

If recovery of surrogate compound in client 
sample exceeds QC limits, the problem must be 
investigated to identify the root cause. The 
surrogate results in question must be evaluated 
in conjunction with other QC data (i.e., LCS 
data and method blank data). The same sample 
extract may be reanalyzed to determined if the 
out-of-control condition resulted from isoiated, 
poor instrument performance. If the extraction 
and/or analytical process is judged to be out-of- 
control and sample data quality is adversely 
affected, the sample in question shall be 
reextracted and reanalyzed when sufficient 
sample aliquots an a W 1 e  and holding times 
are not expired. The problem must be corrected 
before sample anaIysis proceeds. The specific 

corrective action is determined by the 
instrument operator and hisfher technical lead, 
supervisor, and the project manager. 

7.11 MATRIX SPIKE AND MATRIX 
SPIKE DUPLICATE ANALYSIS 

The matrix spike analysis is designed to provide 
information about the effect of the sample 
matrix on the measurement methodology. The 
mlnimum QC requirements for matrix spike and 
matrix spike duplicate analyses are listed as 
follows: 

A matrix spike analysis and a matrix spike 
duplicate analysis must be performed for 
each batch of up to 20 samples of a similar 
matrix and processed through the same 
procedure. Prepare the matrix spike 
solutions according to the method-specific 
SOPs. 

The percent spike recovery for matrix 
spike/matrix spike duplicate and rtiative 
percent difference (RPD) berwtA, the 
matrix spike and matrix spike dupl~cate are 
calculated as specified in the method- 
specific SOPs. 

If the QC criteria are not met for matrix 
spike or matrix spike duplicate results, use 
the results in conjunction with other QC 
data (i.e., LCS resuits, surrogate data, 
internal standard response) and determine 
the need for corrective action. 
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c H A m E x 8  
ANALYTICAL INTERNAL QC FOR ANALYSIS OF 

RADIOCHEMICAL CONSTITUENTS 

8.1 INTRODUCTION 

Internal QC is integral to verifying that data 
integrity is maintained throughout the 
measurement process. The validity of the 
radionuclide data generated can only be ensured 
through accurate and precise instrument 
calibration and through implementing rigorous 
internal QC practices. This section summarizes 
the QC activities related to radiochemical 
constituent analyses. The types and uses for 
various QC samples are aiso described in tables 
2 and 3 in Chapter 3. The requirements in this 
chapter may be superseded by a project QA plan 
or a specific SOP. 

At LAS, it is prohibited to alter data soieiy to 
meet method- or conc.~ct-specified QC 
requirements. 

8.2 HOLDING TIME COT ' -=LIANCE 

The method- or client-specified holding time 
requirements must be met for the sample results 
to be considered valid. If holding time 
requirements are exceeded for sample analyses, 
the client must be informed of the out-ofcontrol 
situation, sample data must be qualified 
appropriately, and an explanation of the 
nonconformity must be provided in the narrative 
of the analytical data repon. 

8.3 CALIBRATION OF THE COUNTING 
INSTRUMENT 

calibration of radiochemical instruments is 
stable for long durations. Nevertheless, each 
instrument shall be calibrated and checked for 
drift as specified in the instnrrnent manual, EPA 
and other nationaily recognized standards, and 
practical laboratory experience. If more 
restrictive calibration requirements are requested 
by the client, calibrations will be performed 
according to project specific requirements when 
counting the project samples. All QC 
requirements regarding calibration must be met 
before sample analysis can proceed. 

The caiibration standards must be prepared or 
obtained from NIST-certified standards, NIST- 
traceable commercial standards, standards 
available from EPA, or commercial standards 
traceable to a national laboratory equivalent to 
NIST. The activity of each source :,',?I1 be 
certified by the manufacturer, iui-biding 
uncertainty of the measurements. 

8.3.1 Gross Alpha and Beta Counting by 
Gas Proportional Detector 

8.3.1.1 InftiPl Insbnrment Setup and Cali- 
bration. The instrument must include a low- 
background, anticoincidence proportional 
counter, a sample detector, and cosmic detector. 
It must also discriminate between alpha and beta 
pulses. Tht instrument is to be configured 
according to the manufacturer's instructions; 
any changes or modifications to the 
co~gurations must be documend in the 
appropriate SOP. 

The calibration of detection instrumentation used 
in radiochemical determinations, including &fore samples and required blanks are counted, 
initial setup and method-specific calibrations, is the instrument must be initially calibrated to 
time consuming. Unlike calibration of other establish operating high voltage, adjust for 
analfical measurement systems, however, proper alpha and beta separation, and determine 
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alpha and beta background count rate, and alpha 
and beta counting efficiencies. Standard sources 
Am-24 1, Tc-99 and other sources as required by 
the project shall be used for cdibration. 

The plateau voltage is determined by counting 
one standard over a range of voltage in 
increments. Plot voltage versus counting 
activity to determine proper operating voltages 
for both alpha and beta counting. After plateau 
voltage is set, cross talk (i.e., sensitivity) and 
counting efficiency shall be determined. Cross 
talk shall be determined by counting known 
alpha activity on a beta counter, and known beta 
activity on alpha counter. Counting efficiency 
shalI be determined by counting a known 
activity for each counting geometry over the 
sample weight range expected to be encountered 
during analysis. 

LAL-9 1 -SOP-0078 and LAL-91 -Sopa079 
provide instructions and guidance for the 
calibration, maintenance, and operation of the 
Tennelec Alphameta counting jistems employed 
at the LAS. All QC: criteri;, ~ p i f i e d  in the 
SOPs regarding initial imk; I8ment setup and 
calibration must be met betort: sample analysis 
can proceed. The instrument shall be 
recalibrated per the appropriate SOPs and 
instrument manuals after repair, change of 
detector, or when continuing calibration 
verification cannot meet QC requirements. 

8.3.1.2 Calibration Verification. Background 
counts of at least I-hour duration must be 
performed daily on each detector. Duration of 
the background count should be the same as the 
expected sample count duration. If the 
background counts art greater than two times 
the long-term average, the instrument is 
considered out of control. 

Standard alpha and beta sources must be 
counted on each detector on daily basis. A 
minimum of 10,000 net counts shall be acquired 

for Tc-99, and a minimum of 10,000 net counts 
sball be acquired for Am-241. Tbe value must 
fall w i t h  the 3 standard deviations of a long 
term mean value. 

A plateau count shall also be performed 
whenever there is concern regarding the 
integrity of the system, as indicated by 
background and check source counts, to verify 
whether the initial calibration is valid. 

A new initial calibration shall be performed 
when calibration verification checks cannot meet 
SOP or project specified QC requirements. 

8.3.2 Alpha Spectroscopy System 

8.3.2.1 Mhl Instrument Setup and Cali- 
bration. The alpha spectroscopy system shall 
consist of a detector system capable of 
measuring alpha isotopes in the range of 3 to 7 
MeV. The system shall have a resolution of 
less than 50 KeV for the isotopes Am-24 1 (5.49 
MeV) or Pu-239 (5.14 MeV). 

Before samples and required blanks are r .. . ( > i d ,  
the instrument must be initially calibram for 
energy and counting efficiency by using multi- 
point aipha standards. A multinucIide source 
containing two or more nuclides such as Am- 
241, Cm-244, and Pu-239, or equivalent, shall 
be used for calibration. 

LAL-91-SOP-0077 provides instruction and 
guidance for the calibration, maintenance, and 
operation of the alpha spectrometry system. All 
of the QC criteria specified in the SOP 
regarding initial instrument setup and calibration 
must be met before sample analysis can 
proceed. The instrument shall be rd ibra ted  
per the appropriate procedures and instrument 
manuals after repair, maintenance to the 
detector or electronics, and when continuing 
calibration verification cannot meet QC 
rquirements. 
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8.3,2.2 Calibration Vdfkstion. Background 
counts of at least 12-hour duration for all 
regions of interest in use must bt performed on 
a weekly basis for each detector. Duration of 
the background count should be the same as the 
expected sample count duration. If the 
background POUZ~S are greater than the project 
specific MDA's, the instrument is considered 
out of control. 

Instrument check standards shall be counted 
once a week or prior to sample analysis, 
whichever is less frequent, to verlfy energy and 
efficiency calibration for a minimum of two 
nuclides. A minimum of 2,000 counts in each 
peak shall be acquired to compromise between 
the probability of detector contamination and 
counting statistics. The value must fall within 
the 3 standard deviations of a long t m  mean 
value. 

If the calibration verification check exceeds the 
control limits, no samples are counted until the 
problem is investigated and the instrument is 
brought back into control. A new initial 
calibration shail be performa; .when calibration 
verification checks cannot meet SOP or project 
specified QC requirements. 

8.3.3.1 Initial htmmemt Sdup and Cnli- 
bration. A low-background wunter consisting 
of two photomultiplier tubes tbat recognize 
coincidence eventr is teqwfed. Thc counter is 
operated with windowr tbot maximize the figure 
of merit (FOM) when tbe samples are counted. 
The calibration standards are used to set the 
windows. 

Before samples and required blvrka are counted, 
the instrument must be initially calibrated for 
counter windows, counting efficiency and 
quench curvc. The counter shall be calibrated 
with windows that maximize the FOM when 
possible (i.e., FOM = EZ/B; where E = 

detector efficiency, and B = background count 
per minute [CPM]). 

A quench curve shall be established for each 
radionuclide of intcrest over a range of varying 
quenching similar to that is normally 
encountered during analysis. At least 10,000 
counts are accumulated for each unquenchcd 
and quenched standard. For quench curve 
determination, both internal and external quench 
methads are used for at LAS. The external 
method is used routinely becaw it is more 
efficient for large batches of samples. The 
internal method (i.e., matrix spikes) is used as 
a verification of the extcrnai quench 
dettmhtion and when small numbers of 
samples makc generaw the external quench 
curve less efficient. Tbe quench stadards for 
each radionuclide to be analyzed shall be 
prepared according to the procedure specified in 
the correspond& method SOP for that 
radionuclide. The quench standards shall be 
conmind in the same type of scintillation vial to 
be used for s a q l e  analysis. 

LAL-91-SOP-0080 and LAL-91-SC" -008 1 
provide instructions and guidance ior the 
calibration, maintenance, and operation of the 
liquid scintilhtion counters employed at the 
W. AIl of thc QC criteria specifd in the 
SOPS regarding initial insment  setup and 
calibration must be met before sample analysis 
can proceed. Thc insbument shall be 
rdibrated per the appropriate procedures and 
instnunent manuals after repair, maintenance to 
the detector or electronics, and when continuing 
calibration verification cannot mat QC 
requirements. 

8.3.3.2 CalibrationVeriTkation. Background 
counts of at least I-hour duration must be 
p c r f d  on a daiiy basis. If the background 
counfs exceeds the 3 standard deviations of a 
long term mean value, the instrwncnt is 
considered out of control. 
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Standard sources of H-3 and C-14 shall be 
counted daily. A minimum of 100,000 net 
counts shail be acquired. The value must fall 
within the 3 standard deviations of a long term 
mean value. 

If the calibration verification check exceeds the 
control limits, no samples are counted until the 
problem is investigated and the instrument is 
brought back into control. A new initial 
calibration shall be performed when calibration 
verification checks cannot meet SOP or project 
specified QC requirements. 

8.3.4.1 Initial Instrument Setup and 
Calibration. A beta absorber consisting of 
about 6 mrn of aluminum, beryllium, or plastic 
may be used for samples that have a significant 
beta activity and high beta energies. 
Germanium detectors with high resolution art 
used for gamma spectrometrv. The detector 
output is digitized and sf~rcd by using a 
multichannel analyzer. The r ratem must be set 
up according to manufacturer ' specifications. 

Before samples and required blanks are counted, 
the instrument must be initially calibrated for 
energy and counting efficiency. 

Depending upon the intended &, the gamma 
spectroscopy system should be calibrated for 
different energy rang-. In g e ~ ~ r a l ,  the energy 
range is set from 50 KeV to 2000 KeV which is 
suitable for most appliwtions. However, other 
energy ranges may be utilized as ntctssary to 
analyze nuclides with energies lower or higher 
then this range. 

For encrgy calibration, use an NIST traceable 
standard sou= containing a gamma emission 
near the lower and upper end of the desired 
energy range. For the 50-2000 KeV range, the 
mixed source SRM4275, containing the 123.14 
KeV and 1274.5 KeV europium-154 peaks, may 

be usad. Each photopeak of interest in the f i r d  
spectra must contain no less than 10,000 net 
counts. A twspoint calibration on the spectra 
is rquired to generate calibration data for 
energy versus channel number and the peak 
shape (FWHM) versus energy number. 

Efficiency calibrations should be performed over 
the range of matrices and geometries normally 
encountered to obtain attenuation curves for 
each procedure. After the energy calibration is 
completed for the system, collect an energy 
spectrum using a calibrated radioactivity 
standard in a desired and reproducible counting 
geometry. ' h e  efficiency calibration may be 
performed using one or more spccrra to obtain 
the required numbers of isolated singlets over 
the entire encrgy range of interest. Each full- 
range gamma-ray peak of interest must contain 
at least 10,000 net counts. 

W-91-SOP-0075 provides instruction and 
guidance for the calibration, maintenance, and 
operation of the Gamma Spectroscopy cystem. 
All of the QC criteria specified in LAL. 9: SOP- 
0075 regarding initial instrument setu;i and 
calibration must be met before sample m y s b  
can proceed. The instrument shall be re- 
calibrated per the appropriate procedures and 
instrument manuah after repair, maintenance to 
the detector or electronics, and when continuing 
calibration verification cannot meet QC 
rcquircments. 

8.3.4.2 Calibration Verification. Background 
counts of at least one hour duration shall be 
performed on each detector on no less than a 
weekly basis. Background count duration shall 
be as long as the longest sample count duration. 
Tht background counts must fall within the 
three standard deviation of the long term 
average of the LLD, 

A three-point energy and efficiency calibration 
verification shall be performed daily using a 
seaid check source. The source used shall 
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meet the SOP specifications. The peal; centroid 
energy, FWHM, and cwnting efficiency must 
fall within the 3 standard deviation uncertainty 
limits for each of the three peaks. 

If the calibration verification check exceeds the 
control limits, no sample arc counted until the 
problem is investigated and the instrument is 
brought back into control. A new initial 
calibration shall be performed when calibration 
verification checks cannot m a t  SOP or project 
specified QC requirements. 

8.4 METHOD BLANK ANALYSIS 

A method blank is a sample composed of all the 
reagents (in the samc quantities) in the reagent- 
grade water carried b o u g h  tht chemical 
separation process and ate used to determh 
sample contamination introduced during sample 
preparation. 

Method blaaks are analyzed at a frequency of 
5 % per batch and are analvzed in the same 
manner and with the samc dliquot and count 
time as the samples. As t esinircd to obtain a 
statistically significant nurnwr of counts, the 
reagent blank may be counted longer than the 
samples. 

The method blank value must be less than or 
equal to two times the MDA (or the RDL). If 
the reagent blank data indicate an out-of-control 
condition, the cause of the contamination must 
be eliminated before morc sampits arc 
analyzed. 

The samples counted with the contaminated 
blanks must be qualified or reprepand and 
reanalyzed, depending on the customer's needs. 

It is the policy of LAS gpt to correct the 
andytical data for elevated radionuclide levels 
in the blank unless specified by the client or 
method. 

8.5 WORATORY CONTROL SAMPLE 

To ensure that the sample preparation and 
counting processes are functioning within 
control, an independent LCS is prepared for 
each batch contahng up to 20 samples. LCSs 
must be prepared and analyzed in the same 
rnanncr as the samples, and must have the same 
aliquot size and count t h e  as the samples. In 
the absence of absorption corrections and yield, 
the LCS will have the samc MDA as the 
sample. 

LCS data must meet  SOP- or project- 
specified QC limits. The samples results 
gcneratcd with the out-of-control LCS shall be 
qualified or the sample reanalyzed, depending 
on the requirements of the customer. 

8.6 CHEMICAL YIELD 

Method performance on individual samples 
subject to chemical process and separation is 
established by means of spiking with m r  
which is a radionuclide of the same eicnrrrnt of 
the. radionuclides of interest or with stable 
carrier of the same or a chemically smilar 
element. All samples and QC samples shall be 
spiked prior to sample preparation. Sample 
specific chemical recoveries must meet the SOP- 
or project-specified QC requirements for LCS 
and method blank samples which are free from 
matrix interference. 

Since the effects of sample matrix are frequently 
outside the control of the laborawry and may 
present relatively unique problems associattd 
with each sample, the evaluation of data quality 
will be performed based on other QC results 
( i . .  LCS, method blank and duplicate 
rtcoverits), analytical experience, and 
professional judgement. If QC limits are not 
met for ssmpIe analysis, an explanation shall be 
provided in the case narrative of the final 
report. 



8.7 DUPLICATE SAMPLE ANALYSIS 

One duplicate sample shall be perform& for 
each 10 samples (i.c., at a frequency of 10%) in 
a batch. Duplicate sample must be analyzed in 
the same manner and with the same aliquot and 
count time as the sample. Samples identified as 
field blanks shall not be usad for duplicate 
sample analysis because poor precision is ex- 
pected near the MDA. The method precision is 
determined as per SOP or project specifications. 

If the duplicate analysis exceeds QC limits, the 
matrix homogeneity shall be evaluated to 
determine if reanalysis is required. If the 
duplicate analysis is out-of-control, a second, 
different sample, of tht similar matrix, may 
need to be analyzed in duplicate or data must be 
qualified and a narrative shall be attached to the 
analysis batch worksheet. 
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8.8 MATRIX SPIKE AND MATRIX SPIKE 
DUPLICATE ANALYSES 

Matrix spike (MS) and matrix spike duplicate 
(MSD) samples art prepared and analyzed only 
as required by the client. These samples are 
used t determine the sample matrix effect on 
the accuracy and precision of the measurement 
process. 

The perant spike recovery and duplicate 
precision calculated as per SOP or project- 
specific requirements must meet the QC Iimits 
specified by the SOP or proi&t. If the QC 
criteria are not met for MS or MSD results, the 
results from other QC analyses (i.e., LCS, 
duplicates, ad other chemical recovery) arc 
evaluated to determine the extent of corrective 
action. 
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- 9  
SYSTEMS AND PERFORMANCE AUDITS 

Technical systems audits, management 
assessments, and performance evaluations are 
essential in every quality assurance program. 
These audits are used to determine on-going 
compliance with the quality assurance program 
and project plans and to assess the overall 
quaiity of data collected during the measurement 
process. Furthermore, audits help in evaluating 
sample collection, sample analysis, and dam 
handling procedures. The obpctbts of t h e  
audits are (1) to codm proper conduct of all 
sampk handling, sample analysis, and data 
handling and reporting procedures and (2) to 
minimize the generation of invalid data by 
detecting potential problems at the earliest stage 
possible in these processes. ?rich practices can 
save time and reduce ma- associated with 
resampling and reanalysis . 

9.2 TECHNICAL SYSTEMS AUDITS 

9.2.1 Internal Audits 

A technical system audit is an in-depth, 
qualitative, on-site evaluation of a sample 
handing, measurement. aad data handling 
system. These audia are accomplished through 
(1) observing p r o w  auivitics, (2) inspecting 
operating conditionr ad documentation, and (3) 
interviewing p r o w  mipants. The primary 
objective of an infernal syshem audit is to assess 
and document alI facets of the measurement 
process : facilities, sample preparation, 
instrument operation, insmcnt calibration, 
analytical measurement, data generation, data 
validation, data reporting, document control, 
waste handling, and overall QC practices. 

These evaluations enable LAS management to 
ensure that three important actions are being 
performad: 

Record keeping is implemented in 
accordance with LAS Notebook Policy 
(LAL-WSOP-0006) and sample chain-of- 
custody activities are implemented in 
accordance with Sample Receiving and 
Login (LAt90-SOP-0002) and LAS 
Internal Clmh-of-Custody and Evidentiary 
PrOCEdures (LALr9o-SoP-ooo9). 

Cumntversionsof SOPs(AppendixC) are 
readily available, properly controlled, and 
art being folowed by the laboratory staff. 

Analytical QC is being followcd in 
accordamx with the U S  Quality As:urance 
Management Plan, the method or SOP, and 
all other client specifications. Fz:r this 
purp<rse, dyt lca l  QC is defmd as (1) the 
analysis of the proper types and numbers of 
QA and QC samples (e.g., standard 
reference or performance evaluation 
samples, blanks, spikes, duplicates), (2) the 
maintenance of proper standards 
traceability, (3) the data reportrng from 
those analyses on laboratory reporting 
forms, and (4) the use of the proper 
corrective action measures. 

In order to elimimtt any guestion of conflict of 
interest, the technical system audits of analytical 
procwsw must be e r m c d  by quality assur- 
ance pmomcl or other independent Lxlckhctd 
staff who have no other responsibilities related 
to the data generation operations and who report 
outside the Operations Department. At the 
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LAS, auditors are part of the Quality Assurance 
Department; they report diractiy to the Quality 
Assurance Manager who, in turn, reports 
directly to the LAS Director (see Chapter 2). 
LAL-90-SOP-0010 provides details of the LAS 
approach to internal technical systems auditing. 

9.2.1.1 Systems Audit Procedures. During 
the audit, the auditor may use thc LAS 
laboratory technical systems evduation 
questionnaire to document observations. This 
process ensures that the auditor has exambed 
all elements of the system under evaluation. 
The questionnaire dso aids in discussing data 
quality issues related to the QA and QC sample 
analyses (e.g., blank, spike, duplicate, and 
single-blind samples). Documentation, such as 
chain-of-custody forms, analysis request forms, 
SOPS, logbooks, reagent bottie labeling, and 
instrument printouts, is inspected and randomly 
cross checked (e.g., dam, initials) when 
applicable. A detailed discussion of the 
technical systems evaluation .., given in LAL- 
90-SOP-00 10. 

The auditor summarizes all  userv vat ions in a 
technical systems evaluation report and brings 
all problems observed to the attention of the 
Quality Assurance Manager, Operations 
Manager, and responsible supervisors for 
corrective action. Tbe auditor also maintains a 
log used to crack corrective action requests and 
results. Chapter 15 provides details of the 
corrective action mechanisms in place at LAS. 

9.2.1.2 internal Auditing Schedule. Routine 
technical systems evaluations arc performed 
semiannually. These evaluations may or may 
not be announced to the opcmtbns staff. 
Furthermore, u n a n n a d  follow-up evalua- 
tions arc performed as required to ensure that 
any deficiencies identifwd during the routine 
evaluations were corrected in a timely manna. 
In addition, preliminary systems audits may be 
performed for major clients before my 

environmental samples are analyzed for a 
particular project to ensure that the laboratory is 
generating products of an acceptable quality. 

9.2.2 External O n a e  Systems Audits 

It is LAS policy to respond in writing to any 
corrective action requirements identified by 
external auditors. The response includes the 
corrective actions implemented, or the proposed 
resolution and the proposed schedule for its 
implementatio~~. .- 

9.3 PERFORMANCE EVALUATIONS 

9.3.1 Internal Performance Evaluations 

A performance evaluation (PE) audit is a 
quantitative evaluation of the laboratory 
analytical system. PE audits ate performed 
annually or more often as new major methods 
are introduced into routine operations. The 
evaluation generally involves the measurement 
of a PE reference material that has a blown 
value or composition. These samples 5r.p key 
factors in environmental sample analysis; &us, 
they must be of high quality. It is important 
that the reference material be certified (e.g., 
NIST, EPA, private supplier) or, at a minimum, 
verified before use, and that the certification or 
verification be adequately documented. 
Certification documents arc maintained by the 
Quality A s s m  Department. 

The Quality Assumcc staff ensures that the PE 
materials arc selected in such a way that the 
concentration of PE sampics arc representative 
of the media and the levels of inorganic, 
organic, aui radionuclide constituents typically 
procxssed at LAS. 

Two types of PE samples are used to monitor 
analytical system performance, such as single- 
blind and QC check standards (QCCSs). 
Single-blind PE samples are samples that the 
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analyst knows are audit sampies, but for which 
the analyst docs not know the constituent levels. 
QCCS are samples submitted in such a manner 
that the analyst knows that the sample is a PE 
sample and is also aware of the theoretical 
concentration of the constituents in the sample. 
The main function of tht QCCS is to provide 
immediate feedback to the analyst during the 
sample analysis, so that if the results of the 
QCCS analysis do not fall within predetermined 
levels of precision or accuracy, appropriate 
corrective actions within the analysis system can 
be pursued. 

Data obtained from the analyses of the audit 
samples are used for the following purposes: 

To judge the ongoing capability of the 
d y s t  and sample preparation technician, 
the reliability of the instrumentation, and 
the proficiency of the mcthod(s). 

To establish a statisticall;- valid estimate of 
the accuracy and yrccision of the 
measurement system. 

To assess whether or not the system is 
operating within the established control 
limits on a daily basis and over extended 
periods. 

Acceptance criteria may be established for the 
measurement of crch constituent in the audit 
samples. The recommended acceptance limits 
provided by the PE material supplier and 
method-specified QC acceptance criteria are 
used to assess the acceptance of data. If the 
analytical results fall outside the criteria, the 
Quality Assurance auditor documents this 
condition on the Nonconformance & Corrective 
Action Record and immediatdy contacts the 
d y t ~ c a l  laboratory personml to request 
corrective action. Typically, corrective actions 
may require (1) recheck and recalculation of 

data, (2) reevaluation of other related QC 
results, or (3) instrumental or procedural 
refinements. If major deficiencies are 
identified, another suitable PE rnaterlal may be 
submitted to verify that the proper actions have 
been executed to eliminate or minimize the 
potential for recurrence of the problem. 

9.33 External Intercomparison and 
Performance Evduation Studies 

Semiannually, LAS participae in the analysis 
of water pollution (wp) and watcr supply (WS) 
PE samples issued by the EPA EMSL- 
Cincinnati as required by the Clean Water Act 
(CWA) and Safe Drdmg Water Act (SDWA) 
Program. The results achieved from these 
studies verify our capability to analyze low- 
level, dridchg water and waste water samples 
for inorganic and organic constituents. 

As specified by the LAS Radioactive Material 
License issued by the Nevada State Health 
Division, LAS consistently and ac..ively 
participates in U.S. EPA's Envih !?:: ~rienml 
Radioactivity laboratory I n t e r ~ r n ~ ~ i s o n  
Studies Program. Simulated environmental 
performance evaluation (PE) samples containing 
known amounts of one or more radionuciides of 
interest are analyzed to verify US' capability 
to determine low-level radionuclides in 
multimedia environmental samples (e.g., water, 
air, vegetation, milk, etc.) witb a stated ievel of 
confidence. The LAS also participates in the 
Department o b r g y ' s  (DUE'S) Environmental 
Mcasurcmtnt Laboratory (EML) Radiochemical 
Proficiency Program for the analysis of various 
radionuclides in cnviromental and low-level 
mixed waste samples that consist of water, soil, 
and vegetation. In addition, each year, LAS 
analyzes PE materials to obtain accreditations 
through various federal, state, and local 
accrediting authorities (e.g., U.S. Army Corps 
Of Engimers, State Departments of Health). 
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The analyses of thest PE samples independently activities. This asscssrnent typically includes a 
demonstrates LAS' capability to perform rc- detailed review of the following matters: 
quired testing and to produce analytical results 
of known and documented quality. Results from extend on-site audits 

conducted by clients. 
Table 6 presents the external PE Programs 
administered by the EPA and DOE in which Results from internal evaluations, including 
LAS routinely participates. corrective actions implemented. 

9.4 MANAGEMENT ASSESSMENTS Results of PE intercomparison studies. 

Each year, the LAS Director or designated 
management staff evaluates the LAS Quality 
Assurance Program to ensure its continuing 
suitability and effectiveness of its 
implementation and to introduce any necessary 
changes or improvements. The purpose of this 
indepdent. qualitative asscssmtnt is to verify 
the effectiveness of the LAS Quality System by 
determining tbe adequacy of policies, objectives, 
organization, procedures, and practices to 
ultimately ensure data quality. This typc of an 
assessment provides a mlagement tool for 
continuous evaluation and im,., -7fernent of LAS 

Results of internal blind PE studies. 

Details of any complaints from clients. 

Staff trahmg for new and existing staff. 

Adequacy of staff, equipment, and facility 
resources. 

The management assessment findings and 
actions are documented in the form of an 
internal memorandum. 

Table 6. External PE lntercornparison Studies in Which U S  Routinely Participates 

U.S. EPA Enviromnaml Monitoring 
Systans Lnboruory at Cincinuati. OH 

Wafer Pollution/Wottr Supply 
for imrpnk a& organic constituents 

U.S. Anny Corps Of Engkcrs 
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CHAPTER 10 
DATA HANDLING, MANAGEMENT, AND REPORTING 

10.1 INTRODUCTION 

A carefully executed Quality Assurance 
Program emphasizes sufficient document control 
and data management, minimizes the generation 
of data that are not ~ c i e n ~ c a l l y  or legally 
defensible, and results in efficient, costeffective 
data management. Data needs differ depending 
on the requirements of a specific project or 
client. Rigorous, broad-bad analysis, QA, 
and QC are especially important in cases 
involving site clean-up because legal actions rely 
heavily on the quality of analytical data 
generated during site characterization. For 
environmcnmlly relatad measurements, the 
quality assurance program established for the 
CLP is considered to be the minimum necessary 
to provide defensible data for regulatory, 
enforcement, legal, or policy matters. At LAS, 
proper documentation is an ircportant facet of 
scientificaIly sound, high-qua! i: y data. 

The National Enforcement Investigations Center 
(NEIC) in Denver, Colorado, has established 
policies and procedures for data hading in 
anaiytical laboratories that participate in the 
CLP (Laidlaw, 1986). The significance of 
NElC enforcement is that data and documents 
arc evidtntiary materids a d ,  as such, must be 
able to withstand legal m t i n y .  NEIC policies 
and procedures have been incorporated into the 
data handling operatians at LAS. 

Control Section are not released to persons 
without approval from laboratory management. 
Furthermore, records are not released to persons 
or organizations outside of Lockheed unless 
directed to by competent authority in the client's 
o r g h t i o n .  If directed by courts-of-law or 
other competent authorities, such as regulatory 
agencies, we will provide records as necessary 
and notify our clients and provide information 
as to the identification of the requestor and the 
records that were released. 

It is also our policy to respect client and/ar 
project requirements for confidentiality of 
projects. When confidtntiaiity clauses are 
contaimd in contractual documents, we will not 
release any information without first obtaining 
written approval from the client. 

10..3 SAMPLE RECEIPT DATA 

Chapter 4, Sample Management, and Chapter 
13 ., Internal Sample Chain-of-Custody and 
Evidentmy Procedures, describe the sample 
handling and transfer systems in detail; this 
section pertains specificaHy to the handling of 
thc sample data. 

Upon arrival at LAS, environmental samples arc 
logged into the sample management data base. 
Sample information provided in the system must 
include: 

10.2 DATACONFIDENTMJTY Job and client name. 

It is LAS policy to preserve the confidentiality Date and time of sample collection (to track 
of data and reports gemrated by the laboratory holding time). 
and to respectfidly decline release of this 
information to persons other than authorized Date of sample arrival at the laboratory. 
representatives of clients. Reports and 
supportmg records maintained in the Document Client sample ID number. 
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Corresponding internal LAS sample ID. 10.5 ANALYTICAL DATA 

Types of analyses requested. 

General observations concerning the 
conditions under which the samples arrived. 

Number and types of samples. 

Designation of samples for quality 
assurance analysis, if required. 

Storage location. 

16,4 SAMPLE BATC£UNG 

Before analysis, samples shall be grouped into 
andyucal batches and ordered according to 
assigned LAS batch IDS. A distinct sample ID 
number should be assigned to each QA and QC 
sample to ensure correct identification and 
inclusion of the correct number of quality 
assurance samples in each batch. 

The LAS follows all -lethod-specified 
requirements for sample bat. ' size by sample 
matrix type and by QC sample type and 
frequency requirements. Because of specialized 
client requirements, often due to short holding 
time requirements or other needs, a smaller than 
normal ratio of env~ronrnental samples to QC 
samples may be necessary. Although his may 
not be the most efficient approach for sample 
throughput, the client will be provided with 
technically sound, highquality data. The LAS 
generally conforms to the EPA CLP "batchn 
definition of a sample delivery group (SM), 
which includes 20 consecutive samples, whether 
they are received in one day or art cumulatively 
received over a rnaximum 14-day period. The 
t 4-day limit is frequently prohibitive if holding 
time must be considered, especially for volatile 
and cyanide analyses, and semivolatiie and 
pesticide extractions. 

Accountability for analysis begins with receipt 
of the samples. At LAS, laboratory personnel 
typically use bound logbooks with prenumbered 
pages or sample preparation and analysis bench 
sheets to record data. Validation of 
measurement data is easily accomplished by 
requiring the analyst to review, date, and sign 
dam for each analysis on the day completed. 
This validation can be further strengthened by 
providmg space for the laboratory supervisor's 
(or designee) signature, which indicates that be 
or she has witnessed the data production and the 
completion of the analysis. Hardcopy data 
generated by a computer can be permanently 
affued in the logbook; hard copy so fined is 
acceptable as an original record of sampling and 
laboratory logging. All original raw data (e.g., 
chromatograms, logbooks) are maintained in the 
laboratory whiie in use, then forwarded to 
Document Control for iong-term storage. 

10.5.1 Strurdnt.& and Reagents Drt2 

The worlung standards made from wtified 
materials must be labeled with complete 
infomtion (i.e., standard preparation dates, 
standud ID, concentration of each constituent 
(if possible), solvents used, expiration dates, 
and preparer's name). To ensure standards 
traceability, this information and further detaiis 
regarding the preparation of the worlung 
starulards should be recorded in a bound 
standards logbook. The documentation should 
include lot #, concentrations, preparation data, 
date prepared, storage conditions, preparer's 
initials, and expiration dates. 

10.53 Iastrmnent Ojmation Data 

Specific injectiodanalysis and maintenance 
logbooks am maintaintd for each instrument. 



R ~ i s i o n  2 
Page 1&3 of 10-6 

These logbooks contain records of all routine 
and emergency maintcnmx, tuning, calibration, 
and analytical activities conducted on the 
instrument. The project name, the date that the 
analysis is performed, and the names of the 
analyst(s) who operated the instrument should 
be recorded ail each page. Upon completion of 
an operational period, each responsible analyst 
must vaiidate the dormation by signing and 
dating the bottom of the page. Twice each 
month, each supervisor or designcc verif~es the 
accuracy of the information recorded by signing 
and daung the bottom of the page. Periodically 
(typically during an internal on-site evaluation) 
the Quality Assurance Department representative 
reviews the LAS notebook to ensure that 
standard procedures arc being followed, then 
verifies the review by initialing and dating cach 
page. The main portion of tach page m y  
contain information regarding insuumcnt 
maintenance and modification, tuning and 
calibration activities, instrument settings, 
instrument operating conditions, and the sample 
analyzed. If automated data management 
systems arc used, reference 1 1  the data file for 
each standard or sample should be recorded. 

Hard-copy instrument readouts (such as 
chromatograms and integrator tapes) must be 
labeled with analysis date, time, type of 
analysis, sample ID, and reference to the 
calibration curve used for quantif~cation; the 
identification of chromamgaphic peaks also 
should be noted. The analytical data package is 
filed in the Documorrt Control Department. 

10.6 MAINTENANCE OF LOGBOOKS 

Logbooks arc invaluable documentation tools, 
whether they are used in sample receiving or 
sample preparation and analysis opcmtions. 
Regardless of their specific purpose, some 
general rules apply to the maintenance of LAS 
logbooks. L.AL-90-SOPM)06 derails the 
p r d u r c s  for logbook maintcnanrr; an 
overview is provided below. 

Logbcmk entries should be completed in black 
or blue ballpoint ink. Complete information 
(tag.,  dates, data, sample numbers, 
observations) should be legibly entered so that 
an examination by a supervisor, auditor, or 
another analyst can easily determine what was 
done, by whom, when, and the results. After 
the last enay is made, the analyst signs the 
page. If more than one entry is made on the 
same page, the d y s t  should initial and date 
for cach entry. Corrections are made by 
drawing a single lint through the incorrect 
enay; the lint must not obscure the entry. The 
correct i a f o ~ o n  is then entered and is 
initialed and dated. The use of correction fluid 
is prohibited. If the page is not compktely 
fdled out, a 'Z' or a 'slash" should be drawn 
covering tttc blank section of thc page. 

Lome sheets, such as computer printouts or 
certification information, may be permanently 
affixed to. the logbook provided that the analyst 
initials and dates over the pasted record. 
Original pages are never removed fr ,m the 
logbook. The ust of bound btjooks 
e~lcouragcs a chronological squenc; - i dam 
insertion. Numbering of pages encourages use 
of data in sequence, and a table of contents 
ordered accordmg to date, h e ,  sample ID, 
type of analysis, type of sample (i.e., routine, 
bIank, and duplicate), ad identity of analyst 
aids in referencing data. 

Bound, numbered laboratory logbooks are 
issued by the Document Conml staff. Each 
togbook is tracked by the Document Control 
staff, and all camplcted logbooks are transferred 
to Document Control for long-term storage if 
they are not used as a reference document. 

10.7 DATA REPORTING FORMATS 

The way in which data arc reported depends on 
the specific d of the client. To meet the 
specid needs of our clients, W products 
numerous types of 'standard" deliverable 



packages appropriate for reporting of inorganic, 
organic, and radionuclide analyses data. The 
standard packages are suitable for (1) clients 
who are interested only in determjning the 
concentration of specific constituents of interest; 
(2) sampling and analysis projects that require 
analytical data to be presented for review by 
local and state regulatory agencies; id (3) 
environmental projects that involve remedial 
investigations (Rfs), feasibility studies (FSs), 
and site cleaaup operations mandated by EPA or 
by state regulatory authorities. The standard 
types of data deliverables include data packages 
that provide CLP-level documentation for 
inorganics and organics and CLP-like 
documentation for radiochemical analyses. 

General information such as dates of sample 
collection (if known), sample receipt; sample 
extraction (if applicable), and analysis arc aiso 
provided on the data reportrng forms for every 
data package. 

Dan in electronic format afr iijso provided as 
required by the clients. 

10.8 DATA M A N A G W ' r  SYSTEM 

Large portions of the analytical data generated 
in laboratories are initially recorded on bench 
sheets, then transferred onto data reporting 
forms or into computer data bases, and the 
danger of data transfer error increases each time 
the data are copied. To minimilrr! such errors, 
at LAS every effort is Inuk. to enter data direct- 
ly into the computer data base, or direct output 
of data is provided from instruments (e.g., 
AAS, ICP-AES, GC, GC-MS) into a dam base. 

At LAS, the Laboratory Data Management 
System (LDMS) serves as the central repository 
for sample data. Five subsystems arc integrated 
into the LDMS: Sample Management, Test 
Scheduling, Sample Preparatious Specification, 
Quality Control Charts, and Disposal. These 
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subsystems are combined using the Oracle 
Relational Data Base Management System. The 
LDMS provides each sample with a unique bar- 
code identifier which links sample data (e.g., 
preparation data, analysis data, result data, 
turnaround times) to the customer or SDG. 
This system of barcodes allows the samples to 
be tracked throughout the laboratory, providing 
location, status, and time constraints. The 
LDMS also provides an excellent audit trail, 
capturing such information as the name of the 
analyst who made the cbange (user ID and pass- 
word), the reason for the change (the analyst is 
requircd to input the reason), the data existing 
before the change, and the changed data. This 
audit aail is always accessible for review by 
management and the Quality Assurance staff 
only. Reports in the LDMS are generated in 
standard or tabular formats to meet the 
customer's specific needs. 

Computer security is controlled by a User 
NamerPassword System at three levels: Local 
Area Network, Unix Operating System, and the 
LDMS. Security access to the subr?. ";1s is 
restricted to only those personnel d; i - - . :~d  to 
add, modify, and change data. Other personnel 
within tbe LAS can be defrncd as "view only." 
This status entitles these users to examine status 
and result data, but not to change the data. The 
Audit Module monitors and tracks access 
activity and requires electronic comments to be 
entered should results be modified. 

Testing of s o h e  and hardware at LAS is 
initiated through request forms: Change 
Request, New Rcquirernent., and Discrepancy 
Reports. 

Softwan QA. LAS employs LDMS software 
p u r c h d  from an external source. Project 
defmition, W o n a t  design, and imple- 
mentation phases of the LDMS software is 
required to be implemented and documented 
W~IY 
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All internally developed software related to data 
generation activities is evaluated by Computer 
Center staff, the Operations staff, and the 
independent QA Department staff to ensure t b t  
computer-generated data are accurate and meet 
the end users' specific requirements. T3e 
software review is documented on the Lockheed 
Software Verification Form presented in Figure 
3 and requires the approval of the independent 
QA Department staff. The LAL-91-SOP-123 
and LAG9 1-SOP - 124 delineate LAS-specific 
procedures reiaced to the independent validation, 
verification, and documentation of the software 
according to its intended use. 

10.9 DOCUMENT CONTROL 

LAS is equipped with a centralized document 
control facility managed through the Document 
Control Section. Document Control provides a 
secure location to store and account for all 
official LAS records. The Document Control 
Section is responsible for: 

Storing all applicable clieri; data, including 
sample analysis data, QC d ata, and the final 
delivery report. 

Storing, maintaining, and managing records 
for LAS SOPs, quality asswamx data fdes, 
laboratory logbooks, laboratory 
certifications, performance evaluation 
reports, health and safety records, 
administrative opemiom, electronic media 
data, and facility security data. 

Maintaining and monitoring off-site 
facilities for long-term storage and 
archiving of all records dcscri'bed above. 

Thc location of each document control item is 
given in the Document Control Inventory Index 
Notebook. A document control humber, 
following a standard numbering convention, is 
assigned to every accountable item in the 
Document Control system. 

Quality assurance files in bardcopy and/or 
electronic media include: internal and external 
PE Studies; corrective action reports; federal 
and state ccrtif~cations; inttrnat and external 
systcms audit reports; certificates of internal PE 
materials, standard refercncq materials, and 
support equipment; MDL study data; calibration 
and internal QC data* control charts; annual 
balance/weight certifications by extend 
vendors; sample preparation, analysis, and 
maintenance logboolcs; training data; and 
project-specific QAfQC information. 

Access to tht Document Control room is 
restricted. Only Document Control Section and 
designated technical lcadcrs and management 
p e n o ~ ~ l  have access to the document ctmtrol 
fdes. Upon request, section personnel rcsieve 
file item@). A work table is avaiI:-e,le to 
labaatory persomet for reviewing requested 
items. Whcn an item is removed, it is recorded 
on a sign-injsign-out sheet. 

All records of chemical analyses, including all 
raw data, calculations, quality control data, and 
rcpom, are kept for a minimurn of thra years 
unless othenvise specified by the customers. 

tAL-90-SOP-0001 details the procedures out- 
lined above and specifics document control for 
sample analysis data, SOPs, QA and QC data, 
LAS administrative files, and electronic media. 
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Figure 3. bcklrctd  S o f t w a  Verification Form 
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CHAPTER I1 
DATA EVALUATION AND VALIDATION 

1 1.1 INTRODUCTION 

Data validation is the process in which data arc 
assessed for acceptability on the basis of 
established criteria. The primary objective of 
this quality assurance function is to assess and 
document the technical quality of the data 
generated from inorganic, organic, and 
radionuclide determinations performed by the 
laboratory analysts. A supporting objective is 
to evaluate the overall performance of the 
measurement processes on a continuous basis. 
The LAS staff do not interpret data useability 
for a client. We assess and document the 
technical quality of data in order to help the 
client evaluate the useabiiity of the data and 
make sound environmental decisions. 

The LAS Quality Assur~~ct Dcpa~ment 
personnel use a structural mechanism for 
validating analytical data, th.\vby minimizing 
subjectivity. This chapter provides an overview 
of the procedures used in reviewing and 
validating analytical data generated by the 
laboratory staff. LAL-9eSOP-0008, LAL-90- 
SOP-00 12, LAL-90-SOP-00 1 3, and LAL-9 1 - 
SOP-0088 describe in detail the procedures and 
the acceptance limits involved in reviewing and 
validating data. LAL93-SOP-0274 delineates 
the procedures for assessing data integrity using 
electronic media. Th#e SOPS arc afso useful in 
training Quality Ass- and technical staff to 
validate and review data correctiy and 
consistently. 

The data validation procedures described here 
comply with the requirements specified in: 

U.S. EPA Laboratory Data Validation 
Functional Guidelines for Evaluating 
Inorganic, Organic, and Pes ticide/PCB 
Analyses (1 988). 

U.S. EPA National Functional Guidelines 
for Organic Data Review ( 199 1). 

.- 
U.S. EPA Guidelines and Specifications for 
Preparing Quality Assurance Project Plans 
(QAMS-005/80). 

U.S. EPA Contract Laboratory Program 
Statement of Work (current version). 

11.2 TECHNICAL DATA REVIEW 

To ensure the identification and correction of 
potential anomalies early in the data grxration 
process, all measurement data produced tjuring 
laboratory analysis arc review&, finr t.+i the 
d y s t ,  then by the supervisor or a designated 
technical specialist. Quality Assurance 
pefsoml review selected data packages in 
depth to fbrher ensure data integrity. Figure 4 
is an wcmiew of the LAS data review flow. 
W-%SOP-0008 describes the technical 
review of data packages. 

11.2. Data Review By Aualyst 

During the course of the analytical run, the 
analyst -rates all applicable QC check 
samples as specified by tbc standard method of 
inwrcst documented in the LAS SOPS. 
FolIowlag each QC sample analysis, the analyst 
performs n#xssary calculations either manually 
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or using appropriate software. If a QC check 
exceeds acceptance criteria, an appropriate 
corrective action (e. g . , redigestion/reextraction, 
dilution, recalibration, reanalysis) is identified 
and implemented. In the event that QC analyses 
are not acceptable and an appropriate corrective 
action cannot be performed, data are qualified 
using standard data qualifiers. Information 
related to the analytical run is thoroughly 
documented in the injection or instrument 
logbooks. A h , the analyst completes a 
checklist or a batch narrative to indicate that he 
or she has reviewed the data. 

11.2.2 Data Review by Sedion Supervisor or 
TecbnicalSpecialid 

Foliowing completion of a batch of samples, the 
section supervisor or designated technical 
specialist reviews the data package (generated 
by the analyst in tither electronic or hard-copq 
format) to ensure that the calculations are 
accurate, that internal QC samples are analyzed 
at the required frequency, and that r - C  data 
meet method- or LAS-established cr t i i  i .:+. If 
discrepancia are identified, the s~pclvisor 
discusses and resolves them with the analyst by 
assigning an appropriate corrective action, 
which may include recalibration, reprepatation, 
and reanalysis of samples in question. The 
Supervisor or designee also performs a corn- 
pletem review of the data report before it is 
forwarded to the Project Manager. The review- 
er documents his or h a  review on the checklist, 
the data reporting forms, or the raw data. 

11.2.3 Data Review by Project M v e r  

The final review is performed by the Project 
Manager (i.e., client services representative) 
who evaluates the data package for 
completeness, accuracy, consistency, and diet 
compliance. A data package that meets all tli 
requirements is tben submitted to the client. 
The f d  data packagt is also submitted to 
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Document Control for long-term storage co 
ensure data custody. 

11.2.4 Data Review by Quality Asfllrancc 
Department Staff 

For selected data packages, the Quhty 
Assurance Department staff performs 
independent, extensive evaluation of data 
quality, repon completeness, and client 
compliance to identlfy systematic problems 
associated with the data production process. 
LAL-9eSOP-0012, LAL-90-SOP-0013, aed 
LAL-9 1-SOP-0088 describe the procedures for 
inorganic, organic, and radionuclide data 
validation, respectively. LAL-93-SOP-0274 
describes the procedures for assessing data 
integrity using electronic media (tape audits) for 
analyses that employ GC and GCIMS 
techniques. 

A preliminary review of the chain-ofcustody 
record and Sample Discrepancy Report for 
sample-specific informatioq (e.g., sample 
collection, preservation. holding time 
requirements, cooler/sample condition upon 
arrival) is performed to assess sample integrity. 
Holding times between sample collection and 
analysis are checked to assess potential 
degradation or loss of analytc. of interest. 

Analytical precision and accuracy arc evaluated 
by using QC check sundmh, LCSs, surrogate 
spikes, matrix spikes, matrix spikc duplicates, 
and unspiked duplic&s and tracer recovery to 
estimate the degree of variance around the 
reported value and any bias effect due to matrix 

or taboratory sample processing procedures. In 
addition, data obtained from external SRMs, 
submitted as unknowns (blind) samples to the 
analyst, are cvaluattd to assess the accuracy of 
the overall laboratory system and the reliability 
of the data. Potential for background 
contamination that may result from sample 
containers, reagent water, reagents or solvents 
usad during digestion or extraction, cross 
contamination during storage, or carryover 
during analysis arc e v a l d  using insaurnent 
(dibration), method, and hqlding blank data. 
MDLs arad RDLE are evaluated to ensure that 
minimum detectability requirements specified by 
the method or client are met. 

Random errors resulting from incorrect 
dcuiations, transcriptions, unit conversions, 
and switched samples arc also examined by 
independent recalculations against the raw data. 

If systematic errors an identified during the QA 
data review, a Nonconforxnance & Cot-xtive 
Action Record (NCAR, Figure 5 )  is i:,i: 14 by 
the reviewer and submitted to the resp..;sibIe 
LAS staff. The corrective action iinpieuznted 
is then documented on the NCAR by the 
responsible party and verified by the QA staff. 
Collectively, the evaluation comments regarding 
the data quality are documented in a checklist, 
which is specific to a client's batch of samples 
or to an analytical batch, to indicate whether 
DQOs are met and that resultant data are valid. 
A detail description of the corrective action 
program is provided in LAL-92-SOP-0190 and 
in Chapter 15.0. 



- L O C K H E E D  M A R T .  N ,  
June 1944 
Revision 2 

Page 11-4 of 11-4 
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CHAPTER 12 
ASSESSMENT OF ANALYTICAL DATA QUALITY 

12.1 INTRODUCTION 

Data corresponding to four of the six primary 
analytical DQOs (see Chapter 4) can be assessed 
quantitatively. Quantitative assessment of 
precision, accuracy (as bias), and completeness 
is discussed here. Detcctability, which must bc 
assessed during the analytical process, is 
discussed in Chapters 4, 7, 8, and 9. 

12.2 PRECISION 

Precision is an estimate of variability. It is a 
measure of the agreement among individual 
measurements of the same sample or same 
concentration (e.g., performance evaluation 
samples, matrix spikes and matrix spike 
duplicates, or unspiked duplicates). For 
analytical measurements p: -formed at U S ,  
precision is expressed as intralaboratory 
precision (precision within a shgfe laboratory). 

Intralaboratory precision estimated from field 
duplicate data represents variability that rcsults 
from sample collection, processing, analysis, 
and inhomogcneity. On the other hand, 
analytical laboratory duplicate data (i.e., spiked 
and unspiked duplicates and LCS duplicates, if 
applicable) represent wviablity that results from 
the measurement proms e sample 
processing and analysis in the laboratory). 
Further, precision within a single bra to ry  can 
be evaluated in terms of repeatability (within- 
run precision) and reproducibility (between-run 
precision). 

Interlaboratory precision can be best estimated 
through repeated measurements of the same 
sample type at the same concentration. These 
sampics (exwmal performance evaluation audit 

samples) are used to establish overall analytical 
laboratory performance. 

Recision for a duplicate pair (a sample and its 
duplicate) is calculated as RPD or as RSD when 
more tban two data points are involved. For 
radiochemistry, RER is also used to determine 
precision. (See Section 4 ~ 1  for further 
explanation of the RPD, RSD, and RER 
equatiom.) Large percent RPD/RSD indicates 
poor precision between the sample and its 
duplicate for a given constituent. Ideally, 
values for a.sample and its duplicate would be 
equal, and tht standard deviation would tK zero. 
However, as the mean concentration of the 
duplicate pair approaches the detection limit for 
that measurement, a high RPD or RSD is 
expected because large relative errors may occur 
at low concentrations. Consequeritl y . thc 
precision limits given in Appendix A rtpb esent 
precision at approximately 5 times the ?"*L, a 
level at which the precision is expected to 
stabilize. 

12.3 ACCURACY (BIAS) 

Accuracy (bias) is determined by analyzing a 
reference material of known constituent 
concentration or by analyzing a sample to which 
a kwwn concentration or amount of constituent 
bas been added (i.e., LCS, matrix spike, 
surrogate spike samples, and yield traccr). The 
accuracy estimate may apply only to a specific 
portion of the measurement system rather than 
to the entire measurement system. Bias can be 
causcd by the sample matrix, sample 
preparation proccdurcs, analytical method, 
measurement system, and improper sample 
handling practices. Accuracy is calculated as a 
percent m c r y  or as a percent bias. (See 



Section 4.1 for M e r  explanation of the 
accuracy equations.) 

Analytical bias can be determined through the 
analysis of a standard reference material (e.g., 
QCCS, ICV, CCV) or a certified performance 
evaluation audit sample which has a known 
concentration. Bias resulting from sample 
matrix is determined through the matrix spike 
analysis. Sample-hand@ accuracy is estimated 
through the analysis of matrix s p h  .and of 
LCSs that undergo a digestion or extraction 
process on each sample matrix 
&sochi with 1 group of 20 or fewer samples. 
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Completeness of data collected can be compared 
directly to the DQ0 (95 76). An environmental 
project can produce 100% data completeness; 
however, the results may nat be representative 
of the constituent concentrations actually 
present. For example, the analytical method 
might be biasad, or the sampling frequency or 
locations may not provide a representative 
indication of the act@ distribution of the 
constituent in the matrix sampled. 
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CHAPTER 13 
INTER.NAL SAMPLE CHAIN-OF-CUSTODY 

AND EVIDENTIARY PROCEDURES 

1 1 INTRODUCTION 

The LAS cham-of-custody procedures are 
applicable to all samples received by the LAS or 
its subcontractors, regardless of sample origin 
or disposition. All environmental samples 
received are considered physical evidence and 
must be handled in accordance with certain 
procedural safeguards. The LAS chain-of- 
custody program, through careful 
documentation, ensures traceability of the 
handling and possession of cach sample from 
time of receipt through completion of analysis 
and data reporting. The program is in 
compliance with procedures established by the 
NEIC Contract Evidence Audit Team for 
evidentiary handling of sarr(?'~.; in the CLP. 

The primary responsibility for the maintenance 
of the chain-ofcustody records belongs to the 
Sample Custodian; however, all LAS pemnnel 
are responsible for maintaining the integrity and 
traceability of samples that are assigned to 
them, in accordance with LAL-90-SOP-0009. 
Furthermore, the Opem!ions Manager, Quality 
Assurance Manager, and cach supcwisor must 
ensure that all persmd ue familiar with and 
follow the LAS chrirrclf-custody policy and 
procedurts. 

ing radioactive constituents are received, logged 
in, and transferred according to procedures 
detailed in LAL-9 1-SOP-0085 and in LAL-91- 
SOP-01 13. In addition to sample receipt, the 
Sample Custodian must fully document sample 
custody and communicate information to the 
appropriate parties. Other custody duties 
inciude: 

Radiation screening of all coolers and 
samples. 

Checlring sample containers for breakage 
and leakage. 

Placing samples in appropriate and secure 
storage areas. 

Controlling access to samples iii <borage 
and ensuring that the chain-of-custp + SOPS 
arc followed when samples are removed 
from and returned to storage. 

Maintaining sample identification files, 
including documentation for any missing or 
disposed samples. 

Ensuring that conditions of storage facilities 
are properly monitored and maintained 
(e. g . , refrigerator temperatures) located in 
the sample receiving area. 

13.2.1 Sample Custodian Cleaning LAS shipping containers. 

The Sample Custodian has the primary Returning shipping containcrs to the client's 
responsibility for receiving and accurately field operations team(s). 
logging samples into LDMS as detailed in LAL- 

90-SOP-0002. Samples and standards contain- * Notifying the Client Serviccs Department 



representatives of issues related to cooler 
and sample condition and say discrepancies 
upon receipt. 

Sample Custodian alternates are also available 
as needed. The alternates are fully uained to 
perform the duties of the Sample Custodian and 
are proficient in all aspects of sample shipping, 
receiving, and tracking. The alternates a h  
assist the Sample Custodian during peak activity 
periods. 

13.2.2 Analysts 

All analysts and technicians bandling samples 
must - follow the chain-ofcustody protocols 
described in LAL-90-SOP-0009. These 
procedures include: 

Maintaining sample integrity, which may 
involve refrigeration, prevention of light 
exposure, or protection from dust, 
moisture, or other form .-I" contamination. 

Maintaining accurate, ut. ,.c&te logbooks 
and records (LA.L-90-SCih u006). 

Updating sample status in LDMS. 

Communicating pertinent information to 
applicable parties. 

Returning extracts, digests, and samples to 
the proper location upon completion of 
processing or analysis. 

13.3 CHAIN-OF-CUSTODY ELEMENTS 

13.3.1 Sample Labek 

At LAS, field samples are typically received 
with labels affixed at the sampling site in order 
to prevent misidentification of samples. The 
information on the label generally include: 
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Sampling location 

Client sample ID 

Date and time of sampling 

Constituents of interest (if space permits) 

Name of sample collector 

Chemical preservative(s) used 
. - 

Other relevant informati& 

Figure 6 shows the internal chain-of-custody 
sample scal and label. Each sample received at 
U S  has affiied to it an internal label that 
includes a unique LAS sample ID, the contract 
number, the sample matrix, and the required 
methods of anaiysis. 

13.32 Sample Seal 

When samples are shipped to LAS by .ilmon 
carrier (e.g.,air freight), theshipping i,,,ainer 
and individual sample bottles should ut: sealed 
to ensure the integrity of samples during 
transportation. The sample scal may contain the 
date of sample collection and the client's sample 
ID numbers as per project requirements. 

13.3.3 Chain-of-Custody Form 

In order to establish the documentation 
necessary to trace sample possession from the 
time of collection, a serially numbered chain-of- 
custody form should be completed and should 
accompany every sample. Figure 7 is the LAS 
chain-of-custody form to be used for 
environmental analyses. This form must contain 
tbc following typw of information: 

Client name and address 

Sample identification 
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Figure 6. LAS Intend Chaindf-Custody Sample Seal and Label 

CUSTODY SEAL 

An~:ytic.l Labaratoty 
f -80&582*700S 

Signature of sample collector 

Date and time of sample collection 

* Sample type (e.g., ground water, soil) 

required chemical and physical constituent. 
This form should include the following types of 
information: 

Name of person receiving the sample 
(Sampl t Custodian) 

@ Location description of sampling site 
Client and LAS sample ID numbers 

Number of containers 
Datc of sample receipt 

Chemical and physical constituents and 
methods for which analysis will be 
conducted 

Analyses to be performed 

Cooler and sample condition 
Preservatives 

Signature(s) of person(s) involved in the 
chain of possession 

Datc sample collected (to trace hoi ii! is time 
requirements). 

13.3.5 Sampk Receiving Checklist 
Inclusive dam and times of possession 

Internal ternperatUte of shipping container 
(cooler chest) upon arrival at the laboratory 

Condition of spmp1k u p  arrival at the 
laboratory 

Cooler and sample survey for radioactivity 

13.3.4 tog-in Chain-Of-Custody Report 

The sample log-in data sheet generated by the 
Sample Custodian must accompany the 
sample(s) on delivery to the individual anaiytical 
laboratory and should clearly iden@ which 
sample containers bave been designated for cach 

The Sample Receiving Checklist generated by 
the Sample Custodian must accompany the 
sample(s) on delivery to the individual analytical 
laboratory and should clearly identify 
coolerlsample condition upon receipt and any 
discrepancies identified during sample log in. 
This form should include the foilowing types of 
information: 

Cooler condition (i.e., presence of custody 
seals, chain-of-custody form, and sufficient 
coolant material and radioactivity survey). 

Sample condition (LC., bottle labeling, 
propcr contaimrs types, prtstrvation, 
sample volume, headspace for VOA vials). 
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Figure 7. LAS Chain-of-Custody Form 
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Miscellaneous items (e.g., identification of 
samples requiriag short holding times and 
samples to be subcontracted). 

13.3.6 Analysis Records 

After the environmental sample has been re- 
ceived in the laboratory, the Sample Custodian 
or the appropriate laboratory personnel shall 
clearly document the procdng steps that arc 
applied to the sample. All sample preparation 
techniques (e.g., extraction or digestion) and 
analytical methods used must be documented in 
the bound logbooks or on bench sheets. Experi- 
mental conditions, such as the use of specific 
reagents (e. g . , solvents or acids), temperawes, 
sample pH, and instrument settmgs, should be 
noted. The results of the analysis of all QC 
samples should be recorded if generated using 
manual instrumentation; these results should be 
identified in a manner that allows them to be 
easily associated with the corresponding batch 
of routine samples. Automated analyses 
generate electronic format daa Tht laboratory 
logbook also should include tke date and name 
of the person who perfor m d  each sample 
processing and analytical step. 

All pertinent laboratory information discussed 
above may be recorded on preprinted forms 
(e . g . , bench sheets) or on computer-generated 
data reporting forms. 

13.4 SAMPLE REQEIPT PROCEDURES 

Sample receipt is to be completed only by the 
Sample Custodian or designated alternates in 
accordance with LAL-90-SOP-0002 and LAL- 
9 1 -SOP-0085 for samples potentially contarnrng 
radionucl ides. 

13.4.1 Shipping Container check-In 

When the courier has delivered shipping 
containers (c.g., coolers) to the loading dock, 

the Sample Custodian (I) checks the number of 
containers against the airbill or similar form, (2) 
signs appropriate wurier forms, (3) notifies the 
courier, Operations Manager, Quality Assurance 
Manager, and the Client Services representatives 
of any damage to the container(s), and (4) 
verifies that be  chiunsf-custody seal on the 
shpping container is intact. The boxes are then 
monitored for radiation levels, and if the 
container is deemed safe, the shipment is then 
moved to the sample receiving room, where the 
Sample Custodian or designee ( I )  records the 
sender's (e.g., client's) name, -hate of shipment, 
and shipping container condition, (2) places the 
container under the fume hood and removes the 
chain-ofcustody form from the shipping 
container, (3) inspects the interior of the 
shqping conrainu, (4) checks tbe temperature 
of the shipping container interior, and (5) 
documents all applicable information on the 
chain-ofcustody form and on the sample 
receiving checklist. If thc sample containers 
inside the stupping COntak~ are undamaged, 
the shipping container can be transfed from 
the fume hood to a work bench for smple 
check-in. 

If samples are determined to be potentially 
radioactbe, the paclung is mpccted to ensure 
that it is intact and that it is not lealung. Then 
sample(s) are moved to the radioactive material 
receiving laboratory for further W i n g  as 
specifred in W 1 - S O P - 0 0 S S .  If the shipping 
contaimr is damaged or suspectd of leaking, 
the Radiation Safety is immediately 
notitled. 

Once cantak check-in is completed and 
documcntad, the Sample Custodian checks each 
sample container (e.g., bottle, vial) for leakage 
or damage, and, if necessary, the container is 
wiped off and its cap tightened. Broken or 
damaged containers are documented and set 
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CHAPTER 14 
PREVENTIVE MMN'XZNANCE AND REPAIR 

14.1 INTRODUCTION 

Preventive mainteaanu and instrument and 
equipment repair responsibilities are coordinated 
through the LESAT Environmental Sciences and 
Technologies Division Instrumentation 
Maintenance and Repair Section. It is the 
responsiblity of the engineers in this section to 
perform maintenance and repairs in coordination 
with the instrument operators and in accordance 
with the standard formats and procedures 
described in IAL-90-SOP-0188 and W 9 ( F  
SOP-0015. Minor insaument and equipment 
maintenance is also performed by the analysts 
and other laboratory staff as required. 

14.2 PREVENTIVE MAINTENANCE 

Preventive maintenance is the scheduled routine 
action taken to help ensure h c  proper operation 
of instrumental systems. A proper preventative 
maintenance program consists of, but is not 
limited to (1) the periodic mlibmting, tuning, 
and cleaning of insauments, (2) the periodic 
changing of oils and fdttn, and (3) the 
monitoring of known areas of w a r  or 
degradation to ensure the timely replacement of 
worn parts or componeng. Thc criteria used to 
determine the scope and frequency of 
preventative mainmnmx are (1) the instrument 
manufacturer's recammendations, (2) compiled 
maintenance data, (3) past experience of the 
instrument operators, and (4) the maintenance 
engineers. 

In general, preventive maintenvwx is scheduled 
quarterly as the instrumental systems arc 
available, even if there is no indication of a 
negative effect on data quality resultmg from the 
system performance. Personal computers are 

serviced every 6 months. A preventative 
maintenance schedule for LAS instrumentation 
is prepared quarterly by the Instrumentation 
Maintenance and Repair Section and is 
distributed to all laboratory departments. The 
engineer assigntd to perform the preventive 
maintenance on a parttcular instrument contacts 
the instrument aptrator at ltast ant working day 
before the scheduled maintenance in order to 
confirm the schedule with the operator. 
Occasionally, project (e . g . , client) priorities 
conflict with this schedule. It is the 
responsibility of the insuument operator or 
section supervisor to reschedule the servicing at 
an earlier or later date. This practice ensures 
minimizing instrument "down time" that could 
affect sample holding times and project 
deliverable deadlines. All preventive 
main&- work is documented oll a work 
order request form prepared by the en!: . ;er  and 
signed by the operator or requestor. 4 arbon 
copy of the form is retained in the laboratory 
files and is also documented in the instrument 
operations logbook. 

In addition to the routine maintcnanrr 
performed quarterly, each instnunent optrator 
performs maintcnamx as meded. This work 
may include cleaning or replacing anaiyucal 
columns, injection ports, or m f e r  lines. 

14.3 REPAIRS 

Rcpairs are d c f d  as any unschdded service 
or maintenance required on equipment and 
instrumentation. This work is perform& 
expressly at the request of the aperam or 
supewisor and can include repairs of 
wnfunctioning instrumentation or of functioning 
insbumentation not performing optimally. 
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Requests for repairs are frtst entered into the 
service logbook. The engineer assigned to each 
request then makes a preliminary evaluation of 
the work required and initiates a work order 
request form. The work may include such 
activities as diagnosis, parts procurement and 
installation, or inventory control. Upon 
completion of the repair, the work order request 
form is completed by the engineer and signed 
by the requestor. A carbon copy of the form is 
retained in the laboratory files; the work is also 
documented in the instrument operations 
logbook. 

14.4 MAIlVTENANCEOF 
LABORATORY SUPPORT 
EQUIPMENT 

Important aspects of main tam^ sample 
integrity, ensuring precise and accurate sample 
measurements, and providing worker safety 
include the proper maintenance, calibration, and 
inspection of a wide m y  ot sbtyport cquipmeat 
used for sample storage and  parat ti on. This 
support equipment includes .= bytical b a l m ,  
micropipets, thermometers, baances, weights, 
refrigerators, freezers, ovens, reagent water 
systems, waste water discharge monitors, fume 
hoods, ventilation systems, and radiation sumey 
detectors. Routine and periodic checks and 
maintenance of the support equipment arc 
described in detail in W90-SOP-0015, and a 
summary is provided below. Maintemmx of 
major analytical equipment, such as GC-MS, 
AAS, and ICP-AS, is discussed in UL-90- 
SOP-0 1 88. Routine checks and maintenance of 
fire protection equipment, high efficiency 
particular air (HEPA) fdtcrs, hoists, perchloric 
acid scrubbers, safety equipment (i.e., 
emergency light, eye wash, safety shower and 
ground fault circuit), and wastc water discharge 

monitors are also discussed in detail in LAL-90- 
SOP-0015. 

14.4.1 Refrigerators and Freezers 

Daily refrigerator and freezer temperatures are 
recorded in a temperature logbook. The 
temperature log includes date, time, 
temperature, corrective action (if required), and 
initials. Refrigerator temperatures should be at 
4 "C f 2 "C and freezer temperatures at -20 
"C to -10 O C ,  measured with NIST-traceable 
thermometers. If the units deviate by more than 
the specified temperature tolerances, 
adjustments are made to bring them witbin 
specifications. 

The temperature of each oven is measured 
before use at the dial setting appropriate for the 
method of determination using NIST-traceable 
thermometers. The temperature rcadiwc are 
recorded on the Oven Temperature Log assign- 
ed to each m n .  

The accuracy of all analyticai balances is 
checked using "NBS Class S" or "ASTM 
Class 1 " NIST-tractable weights. Balances used 
daily are checked daily before use. Balances 
used infrequently are checked before use. The 
balance accuracy checks are rccordad in the log- 
book designated for each balance. ,Each analytl- 
cal balance is certified annually by an indepen- 
dent vendor, and the ~er~cat ion  is documented 
by a iabtl afFuted to the balance and on 
certification forms maintained by Document 
Control. Detda of analytrcal balance check 
proctdurts are provided in LAL-90-SOP-0046. 



14.4.4 NIST Class "S" Weight Calibration 

On an annual basis, one set of Class "S' 
weights is sent to an external, qualified vendor 
for independent calibration. The other Class 
"S" weights or equivalent used to check the 
accuracy of balances at U S  arc verified against 
the externally calibrated Class "S' weight set 
each year. Copies of calibration certificates and 
the verification data are maintained with the 
weights and in Document Control fdes. 

Each micropipet is calibrated monthly at three 
frequently used volume settings in accordance 
with procedures described in W91-SOP-0175 
and in LAL-93-SOP-0205 for inorganic and 
radionuclide determinations, respectively. Each 
measurement must be within 1 percent for 
volumes 2 100 pL, and 2 percent for volumes 
< 100 pL. If the QC limit is exceeded, the 
micropipet is adjusted according to the SOP 
specifications. The micropipets should be 
labeled appropriately to indiute the status of 
calibrat~on. The micropipet catrbration checks, 
calculations, and required adjustments are 
recorded in a bound logbook. 

14.4.6 Reagent Water System 

Each day, the resistivity of reagent water for 
each Nanopure reagent water system is 
measured and recarded on the form posted on 
the system. The resistivity for ASTM Type I1 
reagent-grade water must be greater than 1.0 
MO.cm at 25 "C. If the resistivity drops below 
3.0 Ma-cm, the system's filters arc replaced. 
In generaI, although directly related to the 
frequency of use of the system and the feed 
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water condition, prefdters are changed 
periodically by the LAS maintenanu staff. The 
quality of the reagent water is further monitored 
continuously through the analyses of method 
(reagent) blanks for inorganic, organic, and 
radiochemical analyses. 

14.4.7 Fume Hoods 

Air flow velocities through hoods are checked 
and recorded every six months. The air 
handling system is adjusted, -if necessary. If 
adjustments arc made, the velocities must be 
rechecked. A detailed description of this 
activity is provided in LAL-91-SOP-0099. 

14.4.8 VentilPtion System 

U S  Maintenance personnel check the positive 
and negative flow of the LAS ventilation system 
and adjust the flow as needed. Filters are 
inspected monthly and are cleaned or replaced, 
if necessary. 

14.4.9 Radiation Survey Detectors 

All radiation survey detectors are inspected 
daily, if used, to ensure proper operation, in 
accordance with the manufacturer's operation 
manual and LAL-91-SOP-0173. The portable 
radiation survey equipment shall be sent to an 
authorized vendor for annual calibration or 
when the instrument cannot meet QC limit for 
daily calibration check. 

14.4.10 Thermometer Calibdon 

On an annual basis, an independent thermometer 
calibration check is performed using an NIST- 
traceable thermometer, as described in LAL-90- 
SOP-0015. 
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CHAPTER 15 
CORRECTIVE ACTIONS AND CONTINGENCY PLANNING 

15.1 INTRODUCTION 

If, on the basis of internal or external systems 
or performance audits, sample handling, routinc 
monitoring of laboratory support equipment, or 
QC sample analysis results, analytical systems 
fad to meet the established criteria, an 
appropriate corrective action must be 
implemented. The Operations Manager, project 
manager, Quality Assurance Manager, 
supervisor, and analyst may be involved in 
identifying the most appropriate corrective 
action. If previously reported data are affected 
or if the corrective action will impact the projcct 
budget or schedule, the action may directly 
involve the LAS Director. 

15.2 CORRECTIVE ACTIONS 

Corrective actions are gencmlly of two types, 
immediate actions and long *Yr:n actions. 

An immediate action is designed to correct or 
repair nonconforming instruments and 
measurement systems. The necd for such an 
action most frequently. will be identified by the 
analyst as a result of calibration checks and 
other QC sample analyses. 

A long-term action is dwigntd to eliminate 
causes of nom-. The need for such 
actions is identifired by quality assurance and 
QC systems and performance audits. The 
systematic nonconfomances identified during 
the data generation process and the appropriate 
corrective mc8surt~ taken att thoroughly 
documcnttd on the NCAR. Examples of this 
type of action indude: 

Training and qualification of staff in 
technical skills or in implementing the 
Quality Assurance Program. 

Rescheduling of analytical laboratory 
routine to ensure analysis within allowed 
holding tima. 

Identifying vendors to supply standards of 
suffkient purity. 

Revising the quality assurance systcm or 
replacing personnel, as appropriate. 

SOP revisions. 

For either type of corrective action, the 
sequential steps that compose a closed-Ioop 
corrective action system arc as follows: 

Define the problem. 

Assign responsibility for investigating the 
problem. 

Investigate and determine the cause of the 
problem. 

Determine a corrective action to diminate 
h e  problem. 

Assign and accept responsibility for 
implementing the corrective action. 

Establish effectiveness of the corrective 
action and implement the correction. 

Venfy tbat the corrective action has 
eliminated the problem. 
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Depending on the nature of the problem, the 
corrective action employ& may be formal or 
informal. In either case, occurrence of the 
problem, the corrective action employed, and 
verification that the problem has been tliminatcd 
must be documented properly. On-the-spot 
actions are used to correct minor problems, 
such as recalibration, retuning, or a minor 
repair (e.g., replacement of a minor part) of a 
malfunctioning instrument or the correction of 
poor analytical technique being used by an 
analyst. These occurrences are documented in 
the appropriate injection, run, or analysis 
logbooks. Routine instrument maintenance, 
malfunctions, and power failures are 
documented in the appropriate instrument 
maintenance logbooks. The no~lconformanccs 
systematic in nature are documented and 
monitored through the NCAR forms. The 
closed-loop corrective action program is 
described in detail in LAL-92-SOP-0190. 
Corrective actions specific to methods are 
discussed in appropriate SOP+ 

15.3 CONTINGENCY P: ..hNNING 

A comprehensive Quality Assurance Program 
must emphasize contingency planning and 
actions to prevent problems from occurring and 
to ensure timely, effective completion of a 
measurement effort.. The LAS has contingency 
plans for the areas listed below. Contingency 
plans specific to tbt work areas are also 
imponant to the smooth functioning of the LAS 
and should be addressed and updated 
periodically by all LAS managers and 
supervisors. 

Srsffing - A primary objective is to ensure 
that qualified staff are always available to 
perform the necessary Mytical work, 
regardless of employee turnover, vacation, 
illness, or other abscnct. Thc resolution to 
this issue is to (1) anticipate critical staffing 

needs and recruit qualified staff to maintain 
work flow, (2) ensure timely hiring of 
candidates, and (3) continuously ensure 
cross-tramng of existing staff to provide 
back-up capabil ides. Other Lockheed staff 
who have particular expertise in analyzing 
difficult samples can also be consulted for 
advice and problem resolution. 

In-house Service Experts - Our preventive 
maintenance program is designed to 
minimkc malfunctions,.- permit simple 
adjustments, and ensure fewer and shorter 
breakdowns of criticai analytical equipment. 
Procedures in place to maximize instrument 
uptime are described in Chapter 14. 

Redundant lhstnrmentation and Support 
Equipment - In most cases, duplicate 
instmentation is available to ensure 
uninterrupted work flow. It is the 
responsibility of the section supervisors to 
ensure that analytical personnel are, trained 
in identifling approved alternative r:: t rhods 
of analysis, if necessary. FOP i3xi:uple, 
most constituents analyzed by usmg ICP- 
AES can also be determined by using 
furnace or flame AAS and ICPIMS, 
provided that the required detection limits 
arc attainable. Redundant equipment is 
available for providing the laboratory 
reagent water aad gases necessary for the 
analytical insbuments. In addition, U S  
has procedures in place for leasing major 
iostruments, equipment, and computers 
within a short time frame, should the 
situation dictate. 

Instnrnunt Service Contra& - U S  vendor 
service contracts easure that vendors supply 
24-hour emtrgeq response. These 
responses include overnight parts delivery 
or servicecngheer assistance to maintai 
operating capacity. 
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Subcontractor Analylicd L.uboru&r~~ - To 
support the laboratory during peak periods 
or in the event of a critical instrument 
malfunction, LAS has ananged to use 
qualified analytical laboratories as 
subwnuactors for short-term backup 
analytical support. Through an extensive 
process, LAS QA personnel evaIuate, 
identify, and select qualified analytical 
laboratories before an analytld contract is 
awarded. In order to qualify, a 
subcontractor laboratory must pass this 
evaluation and, potentially, an on-site 
inspection. 

LInintcmptabIc Pow- Supply - The Exide 
Electronics Powerware System 50 
Uninttrmptable Power Supply (UPS) 
provides line conditioning and backup 
power to the LAS HP 9000 845 computer 
system/server, In case of power failure, 
the laboratory generator becomes the main 
source of power. Thc UPS stir1 provides 
the conditioning and bzck rlp. If, during a 
power failure, the yt=,crator becomes 
ineffective, the UPS serves as the main 
power source, provichg power for 30 to 60 
minutes to the HP 9000 Computer. This 
contingency plan allows sufficient time for 
the main computer system to be shut down 
and data archival. All eiectronically 
generated data arc stored on the main 
computer system and on the individual PC 
hard drives. In the event that the main 
laboratory wmputer system fails, the 
analytical data can be retrieved from the PC 
hard drives. 

15.4 lDENTIFICATXON AND 
CONTROL OF NONCOWORMING 
ITEMS GNDMATERULS 

The LAS personnel must follow procedures to 
idcntlfy, segregate, evaluate, and document 
nonconforming items or materials to prevent 

inadvertent instabtion or use. The section 
supervisors arc responsible for overseeing the 
identification, segregation, review, disposition, 
and documentation of nonconforming 
instruments, equipment, and rnaterds at LAS. 
This activity is described in detail in LAL-93- 
SOP-0283. 

Upon identif~cation of nonconforming items 
(e. g . , analyucal instruments, support equipment, 
chemicals, reagents, solvents, etc. ) , appropriate 
section supervisors, tech leads, or designees are 
notified and a legible and casiiy recognizable 
idcntiFmtion is used to indicate that the item is 
not in use. Identification of nonconforming 
items are typically done by marking, tagging, or 
other methods that shall mt  advtrscly affect the 
end use of the item. The identification shall be 
legible and easily recognizable. 

If identification of each mmnformir~g item is 
not practical, the container, package, or 
segregated storage area, as appropriate, ;!all be 
identified. 

The out-ofcontrol condition must be 
documented in the related logbook, worksheet, 
main&- record, Nonconformance and 
Corrective Action Record (NCAR), or in an 
internal memo. 

When practical, nonconforming items shall be 
segregated from conforming items by placing 
them in a clearly identified area until proper 
corrective action is taken or until disposition. 

For example, expired stadaids or chemicals 
shall be segregated prior to further verification 
or disposal. The small nonconforming 
analytical or support tquipment, such as 
balances, thermometers, a d  pipcttors, can be 
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physically segregated from the routine 
equipment to avoid possible misuse. 

15.4.3 Review 

Nonconforming items should be reviewed by 
appropriate section supemison, technical leads, 
or designees to determine whether they can be 
used as they are or whether they shall be 
repaired or reclassified. 

15.4.4 Disposition 

The justification for disposition, such as use-as- 
is, rework, reject, or repair of nonconforming 
items must be approved by the appropriate 
section suptrvison or technical I& and 
documented in the related logbook, worksheet, 
maintenance record, NCAR, or in an internal 
memorandum. 

Repaired, replacement, or reworked items must 
be tested to verify that r~qillred operational 
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conditions and all the QC specifmtions can be 
met before use. 

15.5 HANDLING OF CLIENT 

Client inquiries are generally received through 
the project manager or a member of the 
Program Development group. Typically, the 
project manager communicates with thc client to 
ascertain the details of the inquiries, including 
technical data problems, deliverable issues, 
tumatound-time problems, etc. Technical and 
deliverable issues are coordinated by the Project 
Manager and usually involve input from 
operations, QAD, and managerial personnel. A 
formal response to the client is coordinated by 
thc Project Manager, but may on occasion be 
delivered by a member of the Program 
Devclopmcnt group. 
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CHAPTER 16 
CONTROL OF PURCHASED mMS AND SERVICES 

The procurement of LAS insaumcnts, 
equipment, chemicals, standards, and services is 
controlled to ensure compliance with specified 
requirements. LAS operations, facility, quality 
assurance and purchasing personnel ensure the 
adequacy and quality of dl contractor-purchased 
articles, materials, and services. LAS personnel 
plan and implement procurement quality 
activities to ensure timely and adquatc 
integration with all other elements of the 
organization having responsibility for control 
and performance of subcontractors and 
suppliers. 

At LAS, the Source Selection Process is 
established to review all competitive 
procurements when the competition involves an 
evaluation and comparison of ^ - a t  or price and 
other technical factors. Thc source selection 
procedures arc designad to (1) maximize 
competition, (2) minimize tht complexity of the 
solicitation, evaluation, and the selection 
decision, (3) ensure impartial and 
comprehensive evaluation of all offers, and (4) 
ensure selection of the source whose offer has 
the highest degree of quality and whose 
performance is q c a d  to best meet the 
solicitation requirements. The fdings that 
result from this proass provide permanent 
procurement file documentation. 

LAS maintains a documented receiving 
inspection system which ensures: 

Procu~d articles, materials, or service 
indicate evidence of hsptions and tests 
performed by the supplier in accordance 
with purchase requirements and are 

accompanied by required certifications (if 
necessary) 

Chemical analyses and physical tests are 
conducted according to the approved 
analytical protocols. 

When an article, material, or -service procured 
by LAS does not conform to applicable 
specifications or other requirements, it is 
identifed as nonconforming, segregated to the 
extent practicable, and held for review action. 
LAS has established a documented, systematic 
technique for the identification, documentation, 
aad: control of noncanformances. 

16.2 SELXCTION AM) QUALI- 
FICATION OF SWBCON- 
TRACTOR ANALYTICAI, 
LABORATORIES 

Selecting the analytical laboratory that will 
provide the best complement of subcontract 
services for an environmental project is of 
primaq importance. It requires an approach to 
ensure that all data generated by LAS 
subcontractors are of known, acceptable, and 
documented quality and art in compliance with 
the LAS QA Program- and client-specific 
requirements. 

The LAS has established a policy to perform an 
in-depth evaluation of a laboratory's capabilities 
to provide analytical services as a subconmctor 
before an analytical contract is awarded. The 
objective is to stlcct liaboratorits that are 
capable, technically qualified, credible, and 
competitive in terms of analytical cost. A 
detailed dwxiption of the specific requirements, 
procurement, phmmg, on-site systems 
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evaluations, and control of supplier 
nonconformances is provided in LAL-93-SOP- 
0232. 

16.3 MATERIALS PROCUlREMENT 
AND CONTROL 

The quality of all materials usad in the 
handling, preparation, d y s i s ,  and storage of 
samples at LAS facilities must be of known and 
acceptable quality so that the effect of the 
materials on analytical results can be defined. 
Reagents, solvents, reagent water, gases, and 
sample containers, as well as laboratory 
glassware, vessels, and implements purchased 
by LAS or prepared inttmally (t.g., 
compressed air) shall meet all the requirements 
that are stated in the particular analytical 
methods or that are otherwise specified by the 
client. 

Chemical reagents, solvents- and gases are 
available from a variety of sources and in a 
variety of purity grades, rang., g from technical 
to ultrapure grades. The con:zrtuents measured 
and the sensitivity and sptcnicity levels of the 
analysis system are key elements in determining 
the required purity of these materials. In 
general, if the analytical method docs not 
specify the grade required, "analytical grade" or 
higher purity will be used. Procedures for 
acceptance of labratory chemicals is addressed 
in LAL-93-SOP-0284. 

The section supervisor is responsible for 
oversezing and ensuring that (1) suitable grades 
of materials are specified in requisitions, (2) the 
materials procured meet the applicable 
requirements, (3) the appropriate certification or 
other documentation regarding the materials has 
been provided and is maintained in the 
Document Control files, (4) the materials are 
stored safety and properly, and (5) the materials 

- . ' L  - I  
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arc rtrnovtd from use when the shelf-life (or 
other criteria) is expired or otherwise outdated. 

14-33 General Materials Requirements 

16.3.2.1 Inorganic Analyses. In general. 
analytical reagent grade reagents and solvents 
are adcquatc for inorganic analyses; however, 
trace metal analyses by atomic absorption and 
emission sptctroscopy shall be spectro-quality. 
Fuel and oxidant gases may be commercial 
grade, Compressed air can _+be commercially 
supplied (dry grade) or supplied by LAS air 
compressors, provided that proper pressure and 
filtration of oil, water, and trace metals are 
maiotaincd. 

16.3.2.2 Orgdc Constituent Analyses. In 
general, pesticide grade (i.e., na~)&rade) is the 
minimum grade acceptable for materials used in 
organic analysts. Reference grade standards 
shall be used as necessary. Some gas 
chromatography systems require that solvents 
and standards (and environmental ssr mi-!. s, as 
well) be free of certain compound claw .: For 
exampie, photoionization detectors requue that 
reagents and solvents be free of sulfur and 
phosphorus compounds because of their 
interfering properties. 

For sample cltanup procedures, the adsorbent 
materials (florisil, carbon, silica gel, and 
alumina) are most commonly used. These 
materials, as well as all analytical reagents, 
solvents, and other chemicals must be checked 
to determine suitability for the analyses. 

16.3.2.3 hbomtory Reagent Water. In 
general, deionized ASTM Type I1 grade water 
(or better) is used for dilution of samples in 
preparation of reagent and standard solutions, 
and for final rinsing of glassware. The 
spccif&ns for MTM Type 11 grade water. 
for resistivity to be greater than 1.0 M n.cm or 
conductivity lcss than or qual to 1 pSIcm at 



25 "C. Organic-free water is required for VOC 
analyses; however, when determining trace 
organics by gas chromatography following 
solvent extraction, "specialty" water such as 
HPLC grade water must be used. The quality 
of the reagent water must be monitored through 
daily resistivity checks and method blank 
analyses . 

16.3.2.4 Laboratory Contrriners, Vessels, 
and Implements. Material composition and 
volumetric tolerances of containers and other 
vessels used in the sample storage, preparation, 
and analysis processes can affect the quality of 
the analytical data. 

Soft glass containers are not recommended for 
general use, especiafly for the storage of 
reagents. Chemically resistant borosilicate 
glass, such as Pyrexa or Kimaxm is generally 
used unless otherwise specified in thc analytical 
protocols. Plastic vessels, containers, and other 
apparatuses made of Teflona, polystyrene, 
polyethylene, and polypropylene are also 
desirable when specified. Gufdelhcs for 
selecting the materlal compos~tion of laboratory 
containers are provided in Chapter 4. In 
addition, implements used in the bandling of 
samples, such as - spatulas and spoons, and 
supplies such as aluminum foil and Pafafdrnm 
must meet specifications for the' matrices and 
constituents of interest. 
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In general, volumetric glassware wrll be of 
sufficient accuracy for the analytical reagent 
volumes measurement. This glassware includes 
volumetric flasks, volumetric pipets (and static 
and adjustable microp ipcttors) , and calibrated 
burets. Less accurate types of glassware, such 
as graduated cylinders and beakers, are also 
used for specific applications. 

16.3.2.5 Calibration Services. Certain items at 
LAS are calibrated by independent vendors. 
Inaccuratt calibrations ._performed by 
independent vendors could lead to 
malfimct~oning equipment, uncertain data 
quality, and safety probkms. The qualifications 
of the vendors that provide calibration services 
will be verified by any or all of the following 
steps: 

chtclung references for the vendor; 

checkmg the vendor's certifications; 

Checkrng the vendor's quality assurance 
documentation; 

verifying the vendor's qualifications with 
the equipment manufacturer; 

chcckrng the accuracy of the calibration 
with certified s ~ d s ;  and 

reviewing previous experience with the 
vendor. 



A L O C K H E E E  M A R  a I N  ,) 

THIS PAGE 
INTENTIONALLY 

LEFT BLANK 



L O C K H E E D  M fUZ'156b ;Y 
Revision 2 

Page 17-1 of 17-1 

CHAPTER 17 
QUALH'Y ASSURANCE REPORTS TO PROJECT MANAGEMENT 

17.1 INTRODUCTION 

An effective quality assurance program should 
include formal and frequent reports to inform 
management and technical staff of progress in 
the on-going implementation of the quality 
assurance pian. At a minimum, the following 
LAS parties should receive regular updates on 
project quality assurance status: ( I )  director, (2) 
operations manager, (3) program development 
staff, (4) client services (project) staff, (5) 
section supervisors, and (6) analysts and other 
technical staff. 

17.2 INTERNAL QUALITY 
ASSURANCE REPORTS 

LAS Quality Assurance pwsonnel develop 
reports routinely for the I AS staff on the 
following topics: 

Results of external and in-house technical 
system audits (as reports are received from 
clients or generated). 

Starus of completed and outstanding 
No~l~~nformance and Corrective Action 
Rtcords (weekly). 

Assessment of the blind and nonbliod data 
audit (PE) sample data (as data are 
produced). 

Laboratory accreditation, licensing, and 
permitting updates (weekly). 

All significant quality-related problems 
identified during independent data 
validation and the corrective action 
procedures that are recommended (as 
performed). 

General LAS Quality Assurance Program Information regarding QA trairting, 
status (weekly and monthly). regulatory changes, QA-related issues, and 

recommendations (as performed). 
Long-term control charts (monthly). 

Local, state, and federal regulatory 
Results of e x u r d  PE and laboratory information (as updates are received). 
intercomparison studies (semiannually). 

Schedules for external on-site audits (as 
updaw. 
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ANALYTICAL DATA QUALITY OBJF,CTlVES FOR PRECISION 
ACCURACY, AND DETECTABILITY FOR INORGANIC, ORGANIC, AND 

RADIONUCLIDE CONSITWENTS 
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T d l e A - I .  E ~ I  
Obje 

I 
I Constituent 

- -  

AlLalinity - High 

Alkalinity - Low 

Alumimrm 

Alumimrm 

Ammonia-Nitrogen 

Arsenic 

Arsenic 

Barium 

Barium 

Barium 

Beryllium 

Beryllium 

Boron 

Boron 

Cadmium 

cadmium 

cadmium 

cllunicaI Oxygcn 
Drmnoa (COD) 
chloride 

Chloride 

aiwi Rcporfing Dctcction Linris and P'cision und Accuracy 
dives for Inoraonic Consthen& (4 PQRCS~ 

1 AnalYtld 
Method 

i 310.1 

3 10.1 

I 200.7/M)10/cLP 

200.8/6020 

350.1 

200.7/601o/cLP 

204.2nw UCLP 

2 0 0 . 8 1 ~ 0  

200.7/601o/cLP 

~OO.~~O~O/CLP 

200.8/6020 

TCLP 

200.7/601o/cLP 

200.8/6020 

K3LP 

?OG. 16010lCLP 

,JO.8/6020 

200.716010 

200.8/6020 

300.0 

200.7/6010/CLP 

213.2171311CLP 

UW1.8/60U) 

rCLP 
200.8/6020 

200.8/6020 

3 m € S  

410.4 

Estimated 
Reporting Detection 

Limit 

Aqueous 
(mgf L) 

Solids' 
(mg/kg) 

300 

300 

40 

10 

0.50 

12 

0.50 

1 .o 
40 

2.0 

2.0 

100 

40 

10 

2000 

1 .o 
1.0 

40 

20 

1 *o 
1 .o 
1 .o 
1.0 

20 

1 .o 
1 .o 
200 

NIA 

NIA 

0.20 

100 

2.0 

Precision 
(RPDIb 

20 

20 

20 

20 

20 

20 

20 

20 

20 
I 20 

20 

I 20 

20 

20 

20 

20 

20 

20 

20 

15 

20 

20 

20 

20 

20 

20 

20 

20 

20 

15 

20 

20 

Accuracy 
I (% Rec)' 

100 i 25 

I00 i 25 

100 f 25 

100 f 25 

100 f 25 

100 f 25 

100 * 25 

100 f 25 

100 * 25 

100 k 25 

100 f 25 

I00 2 25 

100 k 25 

100 f 25 

100 * ;'5 

100 f ,:5 

100 * 2; 

100 i 25 

100 & 25 

100 * 25 

100 f 25 

100 k 25 

100 i 25 

100 & 25 

100 & 25 

100 * 25 

100 * 25 

100 f 25 

100 f 2!J 

100 i 25 

100 f 25 

100f 25 



Table A-I. Esti'mated Reporting PcteCriOn Limitr and Prc&n and Accuracy 
Objectives for Inorganic Constiftcents (4 Pages) 

Constituent 

Chromium (total) 

Chnrmium (total) 

( zb romiumo  

CoMt 

Cobalt 

copper 
COP 
Cyanidt 

Fluoride 

HydrYin: 

h n  

Iron 

Lead 

Lcad 

Lead 

Lead 

Lithium 

Magnesium 

Ma@m 

Mans= 

Maw== 

Mctnuy 

Mercury 
Mol ybdcmmr 

Moly Wcnum 

Monamcthylhydnzk 

Nickel 

Nick1 

Nitrw as Nitrogen 

Nitntt/Nitritt as 
Nitrogen 

Estimated 
Reporting Detection 

Limit 
Analytical 

Method 
Precision 

20 

20 

15 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

15 

20 

* 

Accuracy 
(% Rec)' 
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Table A-I. Estimotcd Repotting Detection Limits Md heis ion and Accumcy 

Objectives for inorganic Constituents (4 Pages) 

Estimated 
Reporting Detection 

Limit 
Constituent Analytical Solids' Precision 

Method Aqueous 
(mg/L) (mgflrg) (WWb 

I 

Nitrite a Nitrogen 300.0 0.010 0.10 15 

Ortho-Phosphate as 365.2 0.030 0.30 20 
Phosphonts 

Osmium 200.716010 0.10 40 20 

Phosphorus 200.716010 0.09 10 20 

Potossim 200.7160~01CLP 2.0 400 20 

Potassium 200.816MO 0.50 100 20 

Sdtnium 200.7160101CLP 0.30 60 20 

Selenium 200.816020 0.005 1.0 20 

Selenium 270.2!7740!CLP 0.005 1 .O 20 

Sclenium TCLP 0.10 20 20 

Silica 370.1 1.0 NIA 20 

Silicon 200.716010 0.10 - 20 20 

Silicon ?00.8/6020 0.10 20 20 

Silver 2i)rr 716010lCLP 0.10 2.0 20 

Siiva 24!0.816020 0.005 1 .O 20 

Silver 200.9 0.010 2.0 20 

Silver TCLP 0.50 100 20 

Sodium 200.71601o/cLP 2.0 400 20 

Sodium 200.816020 0.50 100 20 

Sulfite 300.0 0.10 1.0 15 

SuU& 375.4/9038 5.0 50 20 

SuUide 9030 3.0 NIA 20 

Swndum 200.7/6010 0.10 20 20 

Strontium 2Ul.816020 0.005 1.0 20 

m u m  200.7/60101cLP 0.50 100 20 

Thnllium 200.8/6020 0.005 1.0 20 

'Ibnllium 279.2ns)llCLP 0.010 2.0 20 

Ti 200.716010 0.20 40 20 

Tin 200.816020 0.005 1 .O 20 

Titanium 200.716010 0.10 20 20 

Titanium 2 0 0 . 8 1 ~  0.005 1.0 20 
- - 

Accuracy 
(% ReCY 



Table A-I. Estimated Reporting Iktectbn Limirr and Precision and Accuracy 
UQJ~CZ~V~S for inorganic Constituents (4 Pages) 

Estimated 
Reporting Detection 

Limit 
Constituent Aqueous Solids' 

' Precision 
Method (mg/L) ( m g k )  

(RPD)b 

Total Dissolved Solids 
160.1 40 NfA 10 

Total Kjtdhal 
Nimgtn 351.2 0.20 NIA 20 

Total Organic Carbon 351.2 0.20 N/ A 25 

Total Organic Halides 9020 0.040 0.40 20 

Total Phenolics 420.1 0.15 1.5 20 

Total Phosphorus 365.2 0.030 NfA 20 

Total Residual 
Chlorine 

Dimethyhydmzh 

Uranium 

V d u m  

V M u m  

Typicallybasedon 1:lOsoiltowaternrio 
' RPD-Relative Pcrceat Differem on tk basis of sample and d r q , W  malyret 

Perccat recovery of ma& spike sample 
* Accuracy estimate on the baam of LCS recovery 

Accuracy 
( % Rec)' 

loo * 20d 



Table A-2. Rqwdng Lktecabn Limits for Valatiie OrgMic Anal's by GUMS 

Vinyl Acetate 

1,l -Dichiorocthanc 

2-Butamnt 

trans- 1,2-Dichlomthclu 

cis-l,2-Dichlorocthm 

Chloroform 

Constituent 

Chlonlmcthaat 

cis- 1.3-Dichlotopoprr 

trans-1.3-D- 

1,1,2-Tri~hlorocthroe 

Tmachlo~octhtlrt (PCE) 

C h l o m ~  

Ethylbcnzme 

Reporting Detection Limit 

Aqueous (pg/L) 

5 

Solid (pg/kg) 

5 
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Tuble A-2. Reporting Detection Limits for V u l d t  O r g d  Analyses by G U M S  
(Crrpikwy Column) Using M e W  624/82&V8260 (2 Pages) 

Constituent 



Table A-3. QC Acceptonce Cr i tek  for Matrix Spike and LCS Recoveries for V o W e  
Organic Analyses by GC/MS using Mcthodr 6241824.4 18260 

QC Limits (%) 
I I 

Aqueous Sample Solid Sample 
7 

Matris Spike Compound % Recovery1 RPD' % Recove$ RPDf 

1,l - L i l ~ ~ ~ ~ r ~ e t h c m  64- 124 14 59-1 72 22 

' - Criteria adopted from Table 7 of SW-846 Method 8260, Revision 0, July 1992. 
- Criteria adopted from CLP SOW 3/90 OLMOl.O-OLM01.8. 

J h F  [.SF. ll.~::,L) ,'-l,ik L , r  . ,L<r>l .  8 ., . , , d l ;  :,, . \  -,,+ 
l J r - T r > " 7 [ Y >  or, - , . r  7 I ..( r , :  -, ,.,, ,,",,, L ,  
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&idcs/PCBs Analyses by GC/B Dttcction Limia for Pes Y U  
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Table A-5. & Acceptance Criterirr for Matrix Spikr and LCS Recoveries for 
Pesricides/PCBs Analvses by GC/ECD U&g Method& 608/8080 

Qc Idhits (I) 

Aqueous Sampk Solid Sample 

Matrix Spike Compound 96 R # r r v q l  RPD~ 96 Rceove$ Rfp 

G-BE: ninrlanc) 32-127 15 6127 50 

Hcptachlor 34-1 11 20 35-130 3 1 

Aldrin 42-122 22 34-132 43 

Dieldrin 36-146 I8 31-134 3 8 

End~i~l 3&f 47 21 42-139 45 

4.4'-DDT 25-160 27 23- 134 M 

' Criteria specified in Table 3 of EPA SW-846 for Method 8080, Revision 0, Sqtmbcr 1986 
which is adopted from Method 608 in 40 CFR Part 136. 
C r i u ~  adopted fnnn CLP SOW 3/90, OL01.06LM01.8. 

Table Ad.  QC ACCL;~~CC Criteria for MPbiX Spike and LCS RecoveTiCS for PCBs 
Analyst* GC/ECD Usina Me&& 608/8080 

C r i b  spccihd h Tabk 3 of EPA SW-846 for Method 8080, Man 0, Septemkr 1986 
whichisodopoedfrPaMcdrod608in40CFRM 136. 
LAS' best m critaia qaified by Method 608/8080 or CLP SOW. 

Matrix Spike Compwnd 

PCB- 1250 
7 

Qc Lfmml 

Aqueous Sampk 
r 

L 

Solid Sampk 

% Recovery1 

8-127 

% Recovery' 

8-127 

RPD' 
30 

RPD' 

50 
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Table A-7. Reporkrkng Detection L i d  for Semivohtiie&gmic Analyses by GC/MS 

I Reporting Detection I Limit 

I 

Constituent 

Phenol 

bis(2-Ch1oroethyl)cther 

2-Chlorophcnol 

1.3-Dichlorokmlu 

1 ,bDichlorobenzent 

Benzyl alcohol 

1,2-Dichlombt~at 

2-Methylphenol 

bis(2-ChloroiSOpr(1pyl)ethn 

CMcthylphenol 

N-Nitroso-di-n-propyw 

Hexachloroc- 

Nitmbewnc 

lsopboronc 

2-Nitrophenol 

2, CDimethylpheml 

Benzoic acid 

b i s ( 2 - C h l o r t t h o x y ) ~  

2,4-Dichlorophenol 

1,2,4-Trifhlo-~ 

Naphthalcrrt 

4Chloroanilinc 

Hexachlomburadicrrt 

4-Chl010-3-~~thyl-l 

2-M~thy- 

Hexactdo-CD~ 

2,4,6-Trichlo@mml 

2,4,5-Tnchiorophmo11 

2-Chloronaphthnla~ 

2-Niaoanilioc 

Dimcthylphtbnlarc 

A = ~ Y &  

2,6-DinitrotoIut11~ 

3 -Nitroanilk 

Accnaphtbt~t 

2.4-Dinitmpheml 

' I  

Aqueous (Irg/L) 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

I0 

10 

10 

10 

20 

10 

20 

10 

10 

10 

10 

10 

50 
10 

10 

10 

50 

10 

50 

Solids Wkg) 

660 

660 

660 

660 

660 

1300 

660 

660 

660 

660 

660 

660 

660 

660 

660 

660 

3300 

660 

660 

660 

660 

1300 

660 

1300 

660 

660 

660 

660 

660 

3300 

660 

660 

660 

3300 

660 

3300 
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Tabre A-7. Reporting Detection Limits for ~ e m i v o ~ e ~ a n i c  Analyses by GC/MS 

iUe&& 625/827OA (2 Pages) 

Constitumt 

4-Nitmphcml 

Reporting Dctedian Limit 
T 

Aqueous (rcg/L) 

50 

Solids (&kg) 

3300 
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Table A-8. QC Acceptonce Ctiteria for M e  Spikt and LCS Recoveties for 

S ~ I I U ' V O ~  Organic hulyses by GC/MS Using Mehods 6298270A 

2-Clompbcnol 

1,4-Dichlorobenzcrw 

N-Nimso-di-n-prop ylPmin 

1.2.4-Trichlorobe~ 

~ o m 3 - ~ y l p h t m l  

A*- 

CNiaophl 

2,CDinitroltoluctu: 39-139 38 28-89 47 

P~ntarhlorn~~.~)i 14-176 50 17-109 47 

52-115 3 1 35-142 36 

Criteria specified in Table 6 of EPA SW-846 for Method 8270A. Revision 1, July 1!X! which is adopted from 
Method 625 in 40 CFR Part 136. 

Criteria adopted from CLP SOW 3/90, OLMO1.0-OLh401.8. 
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Tbble A-9. Reporting Lktection Limits for Total Petroleum Hydrocarbons Et.tracsables 
~ n - d y s e i b y  GC/FID Using Method 8015-Modified 

I I Repoiting Detedion Limit 1 

Tabk A-10. QC Acceptance Criteria for Maltir Spike d LCS Recoveries for Total 
Petroleum Hyiihcarbons Analyses by GC/FID Using Method 8015- 
Modirid 

Constituent 

Diestl 

QC Limits (96) 
I 

I ~queous Sample 1 solid Sample 
I I 

Aqueous (mfi) 

1.0 

Matrix Spike Compwnd % Recllveryl R W  % Recovery1 RPtF 

Gasoline 25- 145 20 30- 130 30 

Solid ( m w  

30 

Diesel ( 25-14S3 1 I 
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: for RndiOnuclidc Lh?temfmLn&ns 

Gamma Spec - Nuclide spccrfic 
(see below) 

Constituent 

Tritium (H-3) 

Gross alp1 

Strontium, Isotopic 
(Sr-89 & Sr-90) 

Radium, Total Mphrr 

pl~tonium, Isoqic 

Americium, Isotopic 

Aqueous (pCI/L)' 

300 

214 

For clean water srmples ( i s ,  total solids < 

Solids (pcilg) 

300 

5/10 

NOTE: As required. lower h4DAslRDJ-s can be achieved for all radiormclides. 



-- 
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Table A-12. QC Acceptunce Criteria for LCS Recoveries curd Duplicates for 
Radionuclide Determinalions 

Relative Percmt 
LCS Rcaovers 1%) Difference' 

N/A: Not applicable 
' RER S 1, if activity of thC sample is l a  than 10 X MDA. 

Solids may have outliers dut to pottntial sample bbmgcmty. 

Constituent 

Tritium (H-3) 

Gross ulB1 

Gun- sptc 

Strontium, Isotopic 
(Sr-89 & Sr-90) 

Stroarium. Total 

uranium, Isotopic 

Uranium, Total 

Radium-226 

Rndi~m-228 

Radium, Total Alpha 

Radon-222 

Techruti~m-99 

Thorium, Isotopic 

Plutonium, Isotopic 

Americium. Isotopic 

Cerium, Isotopic 

Polonium-2 10 

Lcad-2 10 

Carbon- 14 

Nickel-63 

Iron-55 

Plutonim-241 

-- 

Aqueous 

100 f 20% 

100 f 30% 

100 f 20% 

1 0 0 f 2 5 %  

100 f 25% 

100 * 20% 

100 f 10% 

100 2 20% 

100 i 30% 

NIA 

100 f 30% 

100 f 25% 

100 * 20% 

100 f 20% 

I00 f 20% 

100 f 20% 

100i2O% 

100&20% 

100 * 25% 

100 f 20% 

lOOf20% 

100 & 20% , 

Solid 

100 * 20% 

100 * 30% 

100 * 20% 
1 0 0 f 2 5 %  

100 f 25% 

100 * 20% 

100 f 10% 

100 f 20% 

NiA 

100 f 20% 

NIA 

100 * 25% 

100 f 20% 

100 f 20% 

100 * 20% 

100 * 20% 

100f 20% 

100*20% 

100 f 30% 

100 k 25% 

100*25% 

100 f 20% 

Aqueous 

20 

30 

20 

25 

25 

20 

20 

20 

30 

NIA 

30 

20 

20 

20 

20 

20 

20 

20 

25 

U) 

20 

Solid2 

20 

30 

20 

23 

25 

20 

20 

20 

N/ A 

20 

NIA 

20 

20 

20 

2C 

20 

20 

20 

25 

20 

20 

20 
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APPENDIX B 

GUIDELINES AND REQ-S FOR SAMPLE CONTAINERS, 
PRESERVATION, STORAGE, VOLUME, AND HOLDING TIMES 



Chemical Oxygen 
Demand (COD) 

Chloride 

Cyanide. total aod 
amenable 

~ i l t t n b i e  ~ e s i d u e  
W S )  

Fluoridt 

Non-Pierable Residue 
(TSS) 

PH 
Tocal Kjeldahl Nitrogen 

Nitrate, as N 

Nitrate-Nurirc 

Nitrite, ar N 

Orthophosphrte, as P 

Total P h q h o m ,  u P 

Specific Co- 

Tempcrpnuc 

Total Ha* (CaCO,) 

Total Organic Cubon 

Turbidity 

METALS: 
chromium*' 

MV 

L 

410.4 

300.0/325.3/925 1 

335.1/335.4/9010 

160.1 

340.2 

160.2 

150.1 

351.2 

300.01151 ' "' ' 2 7 0  

300.01353.3 

~~1.01351 .2  

365.2 

365.2 

120.1190U) 

170.1 

200.7 

415.119060 

f 80.1 

71% 

245.2/7470#471 

P,G 

P.0  

P.G.T 

P,G 

P.G 

P.G 

P .0  

P.G 

P.G 

P,G 

P.G 

P.G 

P.G 

P,G 

P.G 

P,G 

P.G,T 

P.G 

P,G.T 

P.G*T 

4.C 
HSO. pH < 2 
None R q h d  

4.C 
NaOH pH > 12 

C A O '  

4 . c  

N w  Rcquhd 
4.C 

Nont R#IPlred 
4'C 

H#04 pH < 2 

Noae Rtqmrrd 

4'C! 
wo4 PH <2 

N w  Rtqaind 
Fir; 4.C 

4'C: 
wo, PH <2 

NOIE Rsqrrired 

Noac xtcqumd 

4'C 
H N 4  pH <2 

4 'C 
HCWH,SO, pH < P  

4'C! 

4.c 

4'C 
m4pEI<2= 

SO mL 

50mt 

5 0 0 d o r  
4oruuxr 

100 mt 

300ml 

100 mL 

2SmL 

500 mL 

100 mL 

lo0 mL 

100 mL 

50 mL 

50mL 

100 mL 

loo0 mL 

100 mL 

500mtar 
4 -  

10mL 

SOOmLm 
8ommI 

UIomL Or 
8- 

28 days 

- 
28 days 

14 days 
(water & soil) 

7 dry# 

28 day# 

7 days 

Inrmcdirrt 

28 d .  .: 

48 I!cI. s 

28 days 

4Sboan 

48horar 

211 drys 

28 day8 

180 b y s  

hyt 
(water a d  soil) 

48 houn 

24 h d  
(wrrtr uxl roil) 

38 dryt in gLst 
13dryrmpLAic 

28 day for CLPmcLP 



--4 L O C K H E E D  M A R T I N  /. 

TdZe B-1, Requirements Containers, Prcsmation Techniques, Sample Volumes, and Holding Times 
for- lnorpanis and Otaanic Analyses (3 Pages) 

All metals 
(except C P 6  a d  Hg) 

ORGANICS: 

Total Recoverable 
Petroleum HydrfxzirhS 
CraPH) 
Oil and G m e  

Tolal Petroleum 
Hydrocarbons-Gmoline 

Total Pevoleum 
Hydrocarbons-Diesel 

Purgeable Halocarbons 

Aromatic Volatile 
Organics 

Cblolinated Herbicides 

Pesticides a d  
PolycillorioPrcd 
Biphenyls (PCBs) 

G 

G. Teflon- 
W s q K u m  

G. Teflon- 
M s e p n r m  

G. Te!loa 
w r e p n m r  

G. Teflon- 
lined cap 

G.  Teflon - 
Lined. cap 

4-C 
N G O , ;  HCI pH C2 

None rcqavtd 

4-C 
N*4 

4-C 
HCl pH < 2'; 

N*4 
4 'C  

pH 5-9 

4'C 
pH 5-9 

aOc 
N G O ,  

Volatile Or- 

Semivolatilc Orgnntcs 

Maximurn Holding -+ 

62518270 

824018260 

180 days 
(water and soil) 

G. Teflon- 
lin#l cap 

28 days 
(wattr and soil) 

G. Teflon - -- 

28 days 
(waur and soil) 

4-C 
N*Q 

HCl di <2' 

a 14 days 
(water and soil) 

7 days to exunction; 
40 days m Malysir 

14 days 

(wattr aml soil) 
lad.* I 

Water - 7 drys to 
extraction: 40 drys to 

h ~ ' ' - 9  

Sod 1; .+ys to 
extncti~,~ '). .lays to 

9:- . 
Water - 7 day8 to 

cxrracuon; 40 drys to 
analysia 

Soil - 14 drip to 
~ X L R ~ O I I ;  40 days to 

d y s i s  

W~ter-7d8ytuPtil 
exmaion; 40 drys ro 

rpplyria 
Soil - 14 &ys mtil 
clarnaioa; 40 &y to 

14 days (water .nd soil); 7 
days (warer-tllqmscrv~ 
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~ d l c  B-I. Requirements Containers, hsem&n Techniques, Sample Volumes, and Holding Times 

for Inorganic and Uqanic Anaiyses (3 Pages) 

Polycyclic Aromatic Wakr - 7 days umil 
Hydrocarbons (PAHs) ~XIraUiOn: 40 days &I 

e m u i o n  
Soil - 19 drys until 

cxtnaion; 40 drys &I 
c x t n u i o ~ ~  

Toxicity Characteristic 
Leaching Procedure 

SemiVOAs - 14 diiys to 
TCLP exmaion md 40 - drys to uralysis 

Mtteury - 28 days to 
TCLP emactian; 28 days 

Metals - 180 drys to 
TCLP e x m a i m  

I80 d ~ y s  to rorlysil 

Poiyrhylcoc (P); G b r  (G); B n u  sleeves. * No pH adjustment is requurd for s o h .  ' Preservation with 0.008% NGO,  ir ..iJy rtquued when m a 1  chlorine ir prueot. 
* Holding lime requirement for Chran:'ll . 

in soils has not been urnblirhtd. The recommeaded hold. time for earnaing im water is 48 hours. 'Ihe umple must be a d p d  wlin 24 
hs of exmction. 

Sources: Table 2-21 in EPA SW-846 (Revirion 1. July 1992); EPAdoO/C79-O#) (Rcvittd March 1983); CLP SOWS. 



L O C K H E E D  M A R T I N  * 

APPENDIX C 

STANDARD OPERATING PROCEDURES INDEX 



L O C K H E E D  M A R T I N  * 

LAL-90-SOP-0029 Extractable Organics in Soil/Solid Mutricas Soxhla Extraction 

LAL-90-SOP-0030 Analysis of Volatile Organic Compound in Orinking W m r  by Gas Chromatography 
(HalltPIDI 

LAL-90-SOP-0031 Analysis of Trihalomethanes in Drinking Water by GC/MS Selected Ion Monit~ring A 
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Revised Date: 6/6/94 
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11 LAL-91 -SOP-0064 I Sample Reparation and Analvsis for Gamma Actjvitv in Solids A 

Number 

LAL-91-SOP-0060 

LAL-91-SOP-0061 

LAL-91 -SOP-0062 

LAL-91-SOP-0063 

Document Title 

Samph Preparation and Analysis Gross Alpha and Rota Activity in Aqueous 
Sampler 

Gross Alpha and Beta Activity in Solids Sample 

Sample Preparation and Analysis for Radioactive Cesium in Aqueous Samples 

Samples Preoaration and Analvsis for Gamma Activity in Aqueous Samples 

LAL-91 -SOP-0069 Determination of Actinide Elements in WMar Sampk Preparation and Analysis 

LAL-91-SOP-0070 Sampk Preparation and Analysis of Carbon-14 in Aaueous Samples 

LAL-91 -SOP-0071 Sample Preparation and Analysis of Alphr-Emitting Radium Isotopes in Water 

LAL-9 1 -SOP-0072 Sample Fre~aration and Analvsis for Radioactive lodine 

LAL-91 -SOP-0073 Radium-226 in Water Samples Radon Emanation Techni~ue 

LAt-91 -SOP-0074 Sample Preparation and Analysis Radium-228 ActivW in Aqueous Samples 

U L - 9 1  -SOP-0075 Calibraaon, Maintenance, and Owration of a Hiah-Resolution Gamma 

LAL-91 -SOP-0065 

LAL-9 1 -SOP-0066 

LAL-9 t -SOP-0067 

LAL-91 -SOP-0068 

LAL-9 1 -SOP-0077 Calibration, Maintenance, and Operation of an Alpha Spectroscopy System 

LAL-91 -SOP-0078 Calibration, Maintenance, and Operation of r Tenndac LS4000 AlphatBeta 
Counting System 

LAL-91 -SOP4079 Calibration, Maintenance, and Operation of a Tennek  LB5500 Alphama 
Counting System 

LAL-9 1 -SOP-0080 Calibration, Maintenance, and Operation of a Owntalus Liquid Scintillation 
cwnt.r 

LAL-9 1 -SOP-0081 Calibration. Maintenance, and Omration of a Rackbeta Liauid Scintillation Counter 

LAL-9 1 -SOP-0082 PROJECT SPECIFIC 

LAL-91 -SOP-0083 Dis~out  and Shipping of Radioactive Material 

LAL-91 -SOP-0084 Radiation and Contamination Surveys 

LAL-9 1 -SOP-0086 Receipt of Radioactive Sam~les 

LAL-91 -SOP-0086 Mutti~le-tube firmontation technique for Members of the Coliform Group 

LAL-9 1-SOP4087 Membrane filter Technique for Members of the C o l i f m  Group 

LAL-9 1 -SOP-0088 Radiochemical Data Validation 

Sample Preparation and Anatysis for Radioactive Strontium in Aqueous Samples 

Sam* Preparation and Analysis for Tritium in Aqwous Samples 

Sample Preoaration and Analvsis of Tritiated Water Extracted from Solid Samoles 
-- 

Radiochemical Determination of Uranium in Aqueous Sampbs, Ion Exchange 
Method 

Revised Date: 6\6/94 
! - , . : 7 , , , is.- i -  - - - .  
,; :,>:, T , , , t J ( , ! , T " {  . ? # .  p:.'-L,~. ' 8  , . 8  ,: 8 -  8 " -  : , 





Revised Date: 6/6/94 
I , +  \ 'j 

1 ' )  - r... L 
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I LAL-9 I -SOP-01 65 I Determination of Color I 
Determination of Odor 

Determination of Methvlene Blue Active Submnces 

'reparation and Phosphorescencs Analysis for Total Uranium 

Sarnpis :-'reparation and Analysis of Technetium-99 in Aqueous, Soil, and 
Vegetar;<:bi Samobs ..- - 
Opersiihr~ 6. Maintenance ChemChek KPA-11 Kinetic Phosphorescence A~;aiy,er 

Radioactive Standards Traceabilitv 

Procedure for Labware Cleaning for Radiochemical Laboratory 

Radioactive Sample Handling 

Preparation 'of Tracers and Standards 

Laboratory Techniques for Positive Displacement Pipenor Calibration for the 
Inorganic Analyses Depament 

laboratorv Tectiniaues for Samole Bottle Reparation 

Determination of Chlorine-36 

Determination of Plutorrium-241 

Contingency Response 

Procedure for Samok Relocation Due to Refricruntor/Freezsr Failure 

Laboratory Techniques for Aqusour Extraction of Wid Samples for Nutrient and 
Anion Analvsis 
- --- - 

Dissolved Silica I 
11 LAL-92-SOP-0183 I Samols Pre~aration and Analvsis of Selenium-79 in Aaueous and Soil Samoles 1 
Revised Date: 6/6/94 

- 2 P 
I I 
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7 ;  o+ Hazardous Energy (Lockout~Tagout) Program for Lockheed Anal : : 

Revised Date: 616194 
1 C-8 
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Number I 

LAL-93-SOP-0244 hterminations of Phthalate Esters bv GCFIDIECD 

LAL-93-SOP-0245 Preparation of Trip Blmks 
' 

LAL-93-SOP-0246 Determination of Oil and Grease in Sludae S a m ~ l a  Usina Mathod 9071 

UL-93-SOP-0243 
- -  

Method 1625 Analysis of Semivolatile Organic Compounds by Isotope Dilution 
GC/MS . . 

I LAL-93-SOP4270 

, LAL-93-SOP-0271 

TCLP Vohtih Extraction 

Dammination of Alcohol 

LAL-93-SOP-0272 , Detmination of Ash from Pewokum Products 

Revisd Dm: 6/8/94 C-9 



SOP INDEX 

I 

LAL-93-SOP4283 I I- and C o d  of Nonconformina hamu 
I I 

' 

LAL-93-SOP-0284 I Prbcsdww for Accemncs of Labomtow Chicab I 
LAL-93-SOP9285 I Grou Radium Aloha~Scmninm 

I I 

" 

Number 

LAL-93-SOP-0273 

LAL-93-SOP-0274 

LAL-93-SOP-0275 

LAL-93-SOP-0276 

LAL-93-SOP-0277 

LAL-93-SOP-0278 

LAL-93-SOP4286 Detminnfon of Bsnzadinas bv Mrrtrod 806 

LAL-93-SOP4287 Analysis of Organochlorine PmWdu and PC& by M.thod 608 

LAL-93-SOP4288 Titrimtic Determination of Bromido 

LAL-93-SOP-0289 Coloram*nic Determinition of W m u  - -- 
LAL-93-SOP-0290 Tiirnr: rc Detlmmimtion of kladnom -- -- 
lAL-93-SOP-0291 Screen,.&:! of Gross Alpha in Water Samples Uainp Liquid Scintillation 

Documem rrtlu 

.. Detomination of Heating Value 

.-,Internal Evaluation of Data lntwrtty of Electronic Media 

Technical Review of Data for Armv Environmental Center 

Spikinq and Soiks Verification in the Omanic Labontory 

Guideline for Devdo~ing Case Narratives 

Genmtiorr of Rspart Packages 

Revised Dm: 6/6/94 
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1 1 INTRODUCTION 
'Ihis document details the quality asswaoce plan 
employed by Southwest Laboratory of Oklahoma 
(SWLO) to address various client and contract 
requirements necessary to provide service as an 
analymal laboratory. It details laboratory pro=- 
dures with emphasis on the Quality Assurance/ 
Quality Control (QA/QC) requirements based on 
EfA guidelines for the andpis  of multimedia 
samples for a broad range of inorganic and organic 
contaminants. It reflects the necessary specifics- 
tiom to assure accuracy, precision, completeness, 
representativeness, and comparability on all tasks 
of the contract or project. The purpose of this 
plan is to assure that data of the highest quality are 
being reported by SWLO. 

1.2 DEFlNrtlON OF TERMS 

Quality Assurance 

A quality assurance pMgram is an essential part of 
a sound analytical protocol used by individuals 
and laboratories to detect and correct problems in 
the measurement process or to demonstrate at- 
tainment of a state of statistical control. The 
objective of a qudity assurance program in analysis 
is to reduce measurement errors to agreed-upon 
limits and to produce results of acceptable quality. 
m o  concepts are involved in q u ~ t y  assurance: 
(1) quality control, the mechanism established to 
control errors, (2) quality assessment, the system 
used to verify that the anal, :is is operating within 
acceptable limits. 

Quality Control 

A quality control program includes the following: 

Development of and strict adherence to prin- 
ciples of good laboratory practice, 

Consistent use of standard operation proce- 
dures, 

Establishment of and 0 carcMIy 
designed protocols for spec& measurement pro- 
grams, . The consistent use of qudificd ptrsonnd, . Reliable and well-mnmtrme . - 

d cqu@=nt, . Appropriate calibrations a d  samda&, 

The close supervision of operations by 
management and senior pelsormd. 

When properly conceived a d  wtemt4 a quality 
control program will result in a measmement 
system operating in a state d statistical amtml, 
which means errors have been hCEUccd to accept- 
able levels and have beencharackrizedstatisticatly. 

QuaIIty Assessment 

Quality assessment includes a variety of tech- 
niques required to assess @@ of the 
m%surement Promss and the xcsdft The estab- 
lishment of a system of ''control charts" is a basic 
principle. Control charts of d t i p l e  
data points from the same * m ~ l c s  or 
Proessesversm time. used to determine 
if a System is in a state of Statistical control. 
Control charts should be used to visunlizP or 

the relative variabz@ of 
They can be used with refer- mater* s ~ k d  
~ m p l e s ,  and the analysis of m P t e s  as a means 
to assessing the accuracy of -men&. 

Quality Assessment 
Procedures 

Procedures used to assess the dfectivencss of the 
control system include: 

(a) Internal Performance A d i W n d u c t e d  by 
the use of control samples, xepficate measure- 
ments and use of reference materiais in 
conjunction with control &curs 



@) External Performance Audits-conducted by 
the use of inter-laboratory checks such as: 
Participation in laboratory evaiuation pro- 

grams; State Programs (Utah, Florida, California, 
Oklahoma, etc.), and Corps of Engineers D.E.RA. 
Program. 

II Participation. in performance evaluation 
samples available from EPA (WP & WS Studies). 

Quality Assessment 
Procedure Summary 

A simplified working document or chart which 
enables one to preview the basic quality control 
program and its effectiveness shall be maintained 
on a daily basis, The following parameters are to 
be tracked: 

Areas of the internal standard for all samples, 

Surrogate spike recovery for all samples, 

Matrixspike and matrix spike duplicate sample 
results for accuracy and precision. 

QA Organization 

Assembled data shall be reviewed by the Project 
Officer before technical compilation into contract 
deliverables. Final review of about 20% of the 
assembled deliverables package is performed by 
the Quality Assurance Officer (QA Officer). 

Data Quality 

Data quality is the totality of features and charac- 
teristics of data that bear on their ability to satisfy 
a given purpose. Parameters of major importance 
are accuracy, precision, completeness, representa- 
tiveness, and comparability. These are defined as 
follows: 

(a) Accuracy - The degree of the difference be- 
tween measured or calculated values and true 
value. 

(b) Precision - The reproducibility or degree of 
agreement among replicate measurements of 

I 
the same quantity. 1 

(c) Completeness - The percentage of vaIid data 
obtained from a measurement system. 

(d) Representativeness - The degree to which the 
data accurately represent a characteristic of a 
population, parameter variations at a sam- 
pling point, a process condition, or an 
environmental condition. 

(e) Comparability - The confidence with which 
one data set can be compared to another. 

1.3 ORGANIZATION AND 
RESPONSlBlLlTf ES 

Corporate Organization 

SWL is located at 1700 West Albany, Broken 
Arrow, Oklahoma 74012, with additional facilities 
located in Tulsa, Oklahoma, Cushing Oklahoma, 
Baton Rouge, Louisiana, and St. Louis, Missouri. 

Specific QNQC responsibilities are summarized 
in the following subsections. Figure 1.1 shows the 
line-staff relationships within the laboratory. 

Laboratory Director I 
The Laboratory Director has overall responsibility 
for the technical quality, cost control, laboratory 
personnel management, and adherence to project 
- zhedules. His overall management involves the 
quality assurance of the following items: 

W Delivery o r d e r b r k  assignments I 
W Adherence to delivery schedules I 

Deliverable reports 
Subcontractor work product if required 

Projectlcontract cost control and accounting I 
W Task performance of key personnel 
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Laboratory Manager 

The Laboratory Manager assists the Laboratory 
Director as the need arises. and is closely involved 
with the day-to-day activities of sample prepara- 
tiodanalyses. The Laboratory Manager coordinates 
all laboratory activities necessary to fulfill contract 
requirements. 

f GLNSWARE PREP 
Trffany B~nshoof 

LY H W  

Quality Assurance Officer 

The QA Officer is responsible for nmdcmhg the 
quality of laboratory work and t a w  appropriate 
actions to ensure that quality standards are being 
met. The QA Officer reports d M y  to the 
Laboratory Manager in reviewing tk wrk of 
teams and individuals. The QA Officer is ~espon- 
sible for the following: 

\ b \ I 



Preparing and overseeing the preparation of 
' the laboratory QAIQC plan; 

B Establishing QC procedures and setting warn- 
ing and action limits for every test or parameter to 
standardize laboratory operation for quality per- 
formance; 

Coordinating State & Federal Performance 
Evaluation Studies. 

H Monitoring compliance with the laboratory's 
QNQC plan by: 

1. Reviewing QC-related activities and docu- 
mentation far completeness in accordance 
with the QNQC plan 

2. Identifying and refemng any instances in 
which the QAJQC objectives are not being 
met to Group Leaders or Laboratow Supenti- 
sors for remedial andor corrective action. 

Analytical Program Manager 

The Analytical Program Manager oversees the 
primary functions of this group: sample control, 
document control, data management, and client 
services. The Program Manager provides supeni- 
sion and guidelines for sample handbag and storage 
prior to analyses, maintenance of project files, 
data enuies into the computer system after sample 
analysis, and quality review of the final data 
deliverables. Untler the Program Manager, the 
following personnt:l play a vital roie in the QNQC 
program: 

Project Officer (PO) - responsibilities include 
direct client representation within the laboratory. 
The PO acts in an advocacy role for the client. As 
needed, the PO will review with clients the techni- 
cal aspects of the analytical results and how they 
relate to the needs of the client. The PO will 
monitor all analytical projects as they progress 
through the laboratory. 

Sample Custodian (SC) - handles all sample 
receipt, adheres to chain-of-custody procedures, 
does computerized sample log-in, assigns secure 
sample storage for samples and initiates the set-up 

of the project file. The SC is responsible for 
maintaining the integrityandvaLidityafthesamples. 

H Data Clerk - responsibilities include: docu- 
ment organization, assembly of all documents 
relating to contracts or projects ondnding project 
file and analytical file) to errsure clerical veracity 
during data-handling, data assembly, and data 
report production. 

Inorganic and Organic 
Supervisors 

These laboratory Supervisors imm primary re- 
sponsibility for the technkd quality of ail data 
generated within their respective sections, In 
addition they are responsible f 4 ~  the adherence to 
delivery schedules, management and utilization of 
manpower and the technid aspects of all Stan- 
dard Operating Procedures (SOPS). 

- 

Systems Manager 

Responsible for the management and quality con- 
trol of a l l  computing systems @arttuare, software, 
documentation and procedures), generating, u p  
dating, and performing quality control reviews of 
automated deliverables. 

Programmer Analyst 

Responsible for the installation, operation, and 
maintenance of software and programs, generat- 
ing, updating and performing quality control 
reviews of analytical databases and automated 
deliverables. 

I .4 CERTIFICATIONS AND 
ACCREDITAmOMS 

The SWLO laboratory has participated in avail- 
able certification programs pertaining to 
environmental chemistry. Table 1.2 lists the mri- 
ous certifications and accreditation programs in 
which SWLO participates. 



1.5 EQUIPMENT AND 
SUPPLIES 

Procurement and Inventory 

To assure a good laboratory quality assurance 
program in the procurement of equipment and 
supplies, SWLO has established criteria and speci- 
fications for the purchase of important pieces of 
equipment. Factors such as cost, volume of work, 
ease of operation, inherent accuracy, expected 
equipment lifetime, length and condition of war- 
ranties or service contracts, expected downtime 
and repair costs are considered in the basis of 
selection. The increased usage of electronic ana- 
lytical instruments has improved the quality and 
quantity of data and has increased productivity. 

Control of materials (i.e., reagents, standards, 
solvents, etc.) and glassware used in the analyses is 
maintained as part of the quality assurance pro- 
gram. Reagents & Solvents are analyzed prior to 
use to verify purity; documentation of these andy- 
ses are maintained. Lot numbers are recorded on 
extraction logs to facilitate the tracking of these 
items. All reagents are dated as they are received 
and when they are opened to ensure systematic 
use. The identity, purity, shelf-life, source, tests to 
be conducted for quality and purity, storage and 
handling procedures, and replacement dates are 
factors that are considered in making purchase 
requisitions. 

Before any purchases are made, purchase requisi- 
tion orders and requests are checked and verified 
by the Laboratory Supervisors. Approval for such 
plltchases is made by the Laboratory Supenisors, 
and the Laboratory Director, 

run. Routine preventive maintenance of the 
instruments or equipment is made on a reguiu 
basis. Section 9.2 discusses preventive rnaiute- 
nance employed by the differentlaboratorysections 
to ensure instrument/equipmcnt working condi- 
tions. 

The laboratory maintains suffiacnt inventory of 
analysis and/or testing equipment to meet &at 
requirements for analyticaf snviccs. Table 13 
contains current lists of instnunentation and asso- 
ciated equipment which the laboratory uses in 
providing analytical services 

Suppiies Management 

Materials, reagents, solvents and gases ate care- 
fully selected to meet specifications as prescribed 
by the method of analyses. Earh new supply of 
these items is verified for perfiormana capability 
based on the required certified assay/anatysis of 
chemicals and freedom from impmities that would 
interfere with the analysis. Backgmnnd levels are 
measured to check the degree of contaminstio~ 
In storage, these items are protected from degra- 
dation and contamination through conformance 
of storage requirements according to the 
manufacturer's directions aadloridipidud method 
of analysis. Solvents used for extraction are pre- 1 analyzed to determine impurities that might 
interfere with the analytes of interest. (See Ap- 
pendix D for Standard Operating Proaxlures for 

1 Checking Analytical Solvents). Standards and 
reagents are dated upon receipt, and the date of 
expiration recorded. This proocdme establishes 
the order of use and eliminates the pe&biiIity of 
exceeding shelf-life. (See A p p d i x  D for Stan- , dard Operating Procedure for StandardExpirration) 

Information on performance of the equipment is 
obtained before a purchase request is made. Ser- 
vice availability for instaliation specification and 
verification is considered in purchase negotiation. 
When the instrumentlequipment is installed, an 
interna1 calibration is made on the instrument to 
meet manufacturer's specifications. Calibration 
checks are done by using analytical reference stan- 
dards for qualitative and quantitative checks to 
verify instrument performance during the sample 

Equipment Management 

Primary standards and/or stock sandanis are a b  
tained from a reliable, certifiabk source and are 
high purity. Standards are pudased from ap- 
proved commercial vendors such as Cbem Selvices, 
Fisher Scientific, Supelco, Atrg c t ~  for use in 
all analytical testing. S tandank are protected 
from degradation, deterioration, and conmmina- 
tion based on storage requirements (e.g. 
polyethylene containers for at-- solrdions, glass 

Source of Standard Reagents I 



containers for organics and brown glass for light- 
sensitive solutions; temperature storage and 
segregation of standards based on reactiviv). Pre- 
pared commercial standards are verified against 
certified standard reference materials, (SRM) from 
EPA or NBS for traceability. (See Appendix D for 
Standard Operating Procedure for Traceability of 
Standards) 

Stock and working standard solutions are pre- 
pared fresh as required by their stability, and are 
checked reguiarly for signs of deterioration, (i-e., 
discoloration, formation of precipitates, and 
changes in concentration). Standard solutions are 
labeled with compound name, concentration, sol- 
vent, date of preparation, and preparer. (See 
Appendix D for Standard Operating Procedure 
for Standard Expiration) 

Glassware 

Class A volumefxic @amare is used the labora- 
tory for measuring trace constituents in both 
inorganic and organic analysis. 

Laboratory contamination is minimized through 
implementation of a standard operating proce- 
dure (SOP) for glassware and labware cleaning. It 
is followed to ensure the remod of all traces of 
y-meters  of interest and contaminants that could 
interfere with analysis. (See Appendix D for 
Standard Operating Procedure for Glassware and 
Labware Cleaning) 

Reagents, Solvents and Gases 

Chemical reagenu aside the primary stan- 
dard reagents, solvents and gases are mefully 
selected to conform to specifications defined in 
the method of analyses. Selection is based on the 
required priority for parameters being measured, 
sensitivity of the method and specificity of the 
detectionsystem(i.c., A& ICAP, GC-ED, G W S ) .  

Laboratory reagents obtained from approved corn- 
mercial vendors shall meet ACS standards and are 
labeled indicating contents, date of receipt or 
preparation, and expiration. Hazardous reagents 
are adequately labeled and stored segregated from 
the rest of the reagents to indicate type ana degree 
of hazard. (See Appendix D for Standarc ' )perat- 
ing Procedure for Standard Expiration) 

Solvents to be used for extraction are pre-analyzed 
to detect the presence of impurities which might 
possibly interfere with analytes of interest. When 
a particular lot is found to be acceptable, the 
manufacturer is notified to set aside a specified 
number of wes of this lot for SWLO laboratory 
usage. me solvent is checked on a regular basis to 
ensure high level of solvent quaiity control is 
maintained within the lot. (See Appendix D for 
Standard Operating Procedure for Checking Ana- 
l@cd Solvents). AJl solvents are dated upon 
receipt and again upon opening to ensure first-in - first out useage. Solvent bottles are stored in a 
grounded flameable Liquid storage cabinet 

Gases used in inorganic and organic analyses are of 
commercial grade or are laboratory-supplied gases. 
For organic analyses, the type of detection (i.e, 
GC-EC, Hall, GC-FID, G W S )  used affects gas 
quality requirement. Molecular sieves carrier-gas 
fiIters, and drying tubes are required on combus- 
tion gases to improve quality. Gas cylinders arc 
immediately replaced when the pressure fa to 
100-200 pounds per square inch (psi) to 
detector contamination that will affect sensitivity 
of the detector. 

Laboratory Reagent Water 

ASTM Q-pe I1 water is used in the laboratory for 
dilution, preparation of reagent solutions and 
find rinsing of glassware. It is frec from interfer- 
ences and other contaminants. After passing 
throup two ion exchange canisters and one car- 
bon £ilter canister, water purity is monitored by an 
indicator light at each outlet and at the liltration 
apparatus. (See Appendix D, Preparation and 
QAjQC for the Laboratory Water Supply) 

Compre~sed Air 

Compressed air is employed mainly in instruments 
using GC oven-door control and autmamplers. 
Absorption filters are installed between the outlet 
and the point of use to trap oil, moisture, and 
other contaminants entering the compressed 
transfer lines. These lines are checked periodically 
for the presence of moisture and contaminants 
and are replaced as soon as moisture is detected. 



individual program, SWLO's general objccrives 
are: 

Data should be accurate in tenns of their 
agreement with a reference or trnc values. . Data should be precise in that there is agree- 
ment among individual measurements made under 
similar condition . Data should be complete in t e r n  of the 
amount of data available vs the amount of data 
evaluated. 

Data should be c o m p d c  to prim relevant 
data for evaluation and testing purposes . Data should be representative of the overall 
population or data b a s  of v e t e r  meawe- 
men@. 

I Data should be reproduah obtainable under 
Similar whether generand by 
SWLO or another hn. 

Upgrade the overall quality of laboratory per- 
formance. 

AU of above objdves -ed by tbc QAi 
QC program which monitaas all phases of data 
generation, ranging from sample coUeftion to 
sample hadling, to the rnalysk and dau 
repodng involves of bath in- 
organiCandorganicCOflStitucats. -proccdurcs 
will be followed by all personnel and will routinely 
be reviewed by both the Labontory Director and 
QA Officer. 

scope and Approach Relating 
to Measurement of Data in 

ferns of p ~ c ~ ~ l ~ ,  ~ccuracy, 
Completeness, 

Representativeness, and 
ComparaMCIty 

'Ihe laboratory scope and approach to produce 
data of known and sufficient quality are described 
in this section. Guidelines rte psPrided for the 
assessment and reporting of data qualify for any 
environmentally related measmements, and for 
the incorporation of such assenments into major 
environmental data bases, 

Hood System 

An efficient hood system is necessary to remove 
the various toic  and hazardous fumes that may be 
generated when using organic solvents or that may 
be formed during an acid digestion step. It is also 
used to remove toxic gases that may be formed 
during atomic absorption analysis reactions. The 
laboratory fume hood face velocity is regularly 
checked every four months for optimum face ve- 
locity. 

Electrical Services 

The laboratory eIecaicaI system provides adequate 
and constant voltage9 appropriate g0unding? and 
efficient lighting which is rquired for saMabory 
lighting, proper functioning of sensitive instru- 
ments and operation of high-furrent devices. A 
licensed electrical contractor provides repairs and 
serviccs io the event of a power fsilure or electrid 
problems. 

Computer Capabilities 

Computer systems in current use include the fol- 
lowing: . M i ~ o ~ m ~ u t e n  - (I'M* AT* m* Com~a'lp 
etc.) are used primarily for data proassing. These 
may also be directly interfaced with instmmenta- 
tion. 

r Minicomputers - Used primarily for instru- 
\ merit control. 

LIMS System - A laboratory information 
management system. This system is attached to 
our local area n e ~ o r k  system and is used for 
sample log-in, sample tracking, data reports, in- 
voicing, and management reports. 

1.6 QUALITY ASSURANCE 
OBJECTIVES 

The purpose of SWLO's quality assurance plan is 
to ensure that the laboratory provides high-quality 
and cost-effective services and products to its 
clients. Although specific quality assurance pro- 
cedures will be designed to meet the needs of each 



Controlled sample receiving, logging, and track- 
ing throughout the. length of the projecUcontract 
is maintained to ensure sample integrity through- 
out the sample analysis scheme. Documentation 
of instrument performance and preventive main- 
tenance is used to provide a permanent record for 
data validation. SWLO routinely checks the qual- 
ity of analytical work through anaiysis of quality 
control (QC) referencesamples, duplicate samples, 
or matrix spike duplicate and spike samples. 

Accuracy 

The accuracy of the measurement data is e d u -  

ated by the comparison of the percent recovery of 
the QC reference material of known or established 
concentration, independent of routine callilra- 
tion. Statistically based control limits arc 
established for each method of analysis and sampk 
matrix. A spike sample is analyzed routinely fa 
.each batch of 20 samples (5%) and are dependent 
upon the sample matrix, method of analysis and 
concentration level. A more fkquent analysis is 
performed (i.e., one in 10 samples) on a contract- 
specific basis. Recoveries are assessed to determine 
method efficiency and matrix interference effects 
Analytical accuracy is expressed as the p e m  of 
recovery of an analytelparametcr which has beea 
added to the environmenta1 samples at a k n m  
concentration before preparation and 
The equation used to calculate percent recovcxy is 

I 

I 
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1 
as follows: 1 While the quality objecrivs is m obtain the g c a r -  1 
Percent /Sp~ke Sample Resull - Sample Resulrl x 1 00 I ert accuracy and precision, the specific a tnvvg l  ' 

Recovery = precision level is dependent on the method af 
Atwnt of Sp~ke Added analysis and type of sample d The labratory 

historical statistical conlml Emits (see Appendix 
E) are used as guidelines to d i d a t e  the dam 
generated unless client or contract requirements 

Precision set more stringent criteria. 

The laboratory uses matrix spike dupiicates or 
dupiicate sample analysis to assess precision. A Representativeness 
matrix spike duplicate or a duplicate sample is 
analyzed for each batch of 20 samples (5%) for in- Data generated by the Lbonmy shall be rep- 
house QC and is dependent upan the sample sentative of the overall populatirJn of sampis 
matrix and method of analysis. A more frequent collected and analyzed. It shall be representatk 
analysis is performed (i.e., one in 10 samples) Qn of the laboratory data base of acauacy and pred- 
a contract-specific basis. The basic precision sta- sion measurements of the partiePlarpmeter(s), 
tisties obtained from the multiple batch frequency matrix and analytical method. If the same rtsufts 
may be compared to develop a graph assessment are reproducible, the data can be said to represent 
(using control limits) for given sample matrix. the environmental condition. 

I 

Analytical precision is expressed as a percentage 
of the difference between the results of two matrix Comparability 
spike samples or two duplicate sample analysis for 
a given analyte. Relative percent difference (RPD) Data generated shall be ased to evaluate corn 
is calculated as follows: pleteness of extensive monitoring programs and 

testing purposes based on the previous data mea- 
(MS Result - MS Duplrcare Result] x I 00 surements of parameters, matrir and analytical 

RPD = method. It shall be companblc to data sets 
Mean of MS and MS Dupl~cate Results recorded in the past to ckck  for historical consis- 

tency. In order to maximize its usefulness, data 
where MS denotes Matrix Spike. s h d  be reported in appropriate units and in a 

consistent manner. Appropaivt units are in a e  
or cordance with the requirements stated in the 

October 26, 1984. proposed rules 40 CFR, Part 
Sample Dupl~cate 136, Guidelines Establishine Test Procedures fur ) XI00  ( R B I ,  - Result the Anaivsis of Pollutank Dab &ouM be repro- 

RPD = ducible under similar co~o~zswhcthergenerated 
Mean of Sample and Dupllcare Results by the laboratory or anotber firm. 

Completeness 

For the data to be valid, it must meet all the 
acceptance criteria including accuracy, precision 
and any other criteria specified by the andytical 
method used. Data validation procedures are 
employed to minimize the amount of bad data 
horn getting through data collection. 



TABLE 1 .O 1 
I 

Technical Staff and Experience 

RICHARD J. RONAN 
Laboratory Director 

Ph.D, Inorganic Chemistry 
...................................................... GC/MS 2 years 

.......................................................... ICP 20 years 
............................ Gas Chromatography 15 years 

............................... Atomic Absorption 20 years 
Data Review .......................................... 20 years 
Inorganic Analysis ................................. 20 years 

ROBERT HARRIS, Laboratory Manager 
B.S., Microbiology 

...................................................... GC/MS 4 years 
ICP ....................................... ~................. 1 year 

........................................ Purge and Trap 3 years 
............................ Gas Chromatography 10 years 

............................... Atomic Absorption 15 years 

............................... Sample Preparation 15 years 
........................................... Data Review 15 years 

DR. JAYANT SHRINGARPURE 
Technical Director 

Ph.D.., Organic Chemistry 
GCfMS ..................................................... 12 years 
Purge & Trap .......................................... 12 years 
Gas Chromatography ............................ 15 years 
High Perf. Liquid Chromatography ...... 5 years 

................................. Sample Preparation 5 years 
Data Review ........................................... 12 years 

CHUCK HOOVER, QA/QC Officer 
B A ,  Biology, (Chemistry Minor) 
...................................................... -?C/MS 2 years 

........................................ Purge and Trap 2 years 
.............................. Gas Chromatography 5 years 

Atomic Absorption ................................. 4 years 
Sample Preparation ................................. 8 years 
Data Review ............................................ 6 years 

HARRY BORG, Organic Program Mgr. 
B A ,  Chemistry/Minor: Physics, Math 

...................................................... GC/MS 7 years 
............................................. Purge & Trap 1 year 

Gas Chromatography ............................ 10 years 
Atomic Absorption ........................... 1-l/2 years 

................................ Sample Preparation 2 years 
Data Review ............................................ 7 years 
Inorganic Analysis ............................. 2-1/2 years 

..... High Perf. Liq. Chromatography 1-l/2 years 

PAUL DANIEUO, Ass. Organic Prog. Mgr. 
B.A., Biology 

GUMS ...................................................... 9- ......................................... Purge & Trap 11 years 
......................... Gas Chromatography 11 years 

............................... Sample Preparation 11 years 

MARK SMITH, Organic Data Manager 
B.S., Chemistry 

...................................................... GC/MS 5 Y= 
Purge & Trap ........................................... 5 years 

.................................. Sample Preparation 1 year 
............................................. Data Review 3 Y- ................................ Inorganic Analysis 05 years 

DARYL ALSTAIT, Project Officer 
B A ,  Chemistry 

................................. , Sample Preparation 5 years 
............................................. 1 Data Review 4 years 

................................... 1 Inorganic Analysis 5 years 
I 

KEITH SIMS, Project Officer 
B.S., Biology, (Chemistry Minor) 

............................................................ ICP 4 years 
............................... Atomic Absorption 10 years 
............................... Sample Preparation 12 years 

RANDY STAGGS, Project Officer 
B.S., Biology 

Gas Chromatography .................... ...... 3 y t a r ~  
Atomic Absorption ................................. 5J-S 
Sample Preparation ................................. 5 years 
Data Review ......................................... 10 years 
Inorganic Analysis ................................. 15 years 



JASON RUCKMAN 
Inorganics Program Manager 

B.S., Chemistry 
ICP ...................................................... 4 years 
Atomic Absorption ................................. 5 years 
Sample Preparation ................................. 4 years 
Data Review ........................................ 4 years 

JOHN WRIGHT 
Asst Inorganic Prog. Manager 

B.S., Chemistry 
Atomic Absorption ................................. 3 years 
Sample Preparation ................................. 3 years 
Data Review ............................................. 3 years 
Inorganic Analysis ..................................... 5 year 
ICP ............................................................ 2 years 

LOIS BECKET, Inorganic Analysis 
%.A, Chemistry 

.............................. Gas Chromatography 2 years 
................................. Atomic Absorption 3 years 
............................... Sample f reparation 12 years 

................................. Inorganic Analysis 16 years 
................................ Organic Extractions 5 years 

DEBORAH BEREE, Wet Chemistry 
B.S., Biochemistxy 

................................. Atomic Absorption 2 years 
................................... Inorganic Analysis 2 years 

SUSAN COLLINS, AA Furnace 
AS., Chemistry (pending 5/92) 

.............................................................. ICP 1 year 
.............................. Gas Chromatography 2 years 

Atomic Absorption ............................... 11 years 
Data Review ........................................ 10 years 
Inorganic Analysis ................................ 10 years 

............. High Fed  Liq. Chromatography 1 year 

DIANA FLORA, Inorganic Analysis 
H.S. Diploma 

Inorganic Analysis ..................................... I year 
Sample Preparation ................................. 2 years 

GARY KIDD, AA Furnace 
H.S. Diploma 

Atomic Absorption ................................. 2 years 
Sample Preparation ................................. 2 years 
Inorganic Analysis ................................... 2 years 

USA MORR [SON, Inorganic Anafysls 
H.S. Diploma 

Sample Preparation ............................ ,, 3 Y- 
Inorganic Analysis ..........,,,......,.......... .., 3 Y- 

C O R N  SHOENONE AA Furnace 
B.S., Biomedical Science 

Sample Preparation .....................,....... .., 1year ........... Atomic Absorption , ,,...,....... ., 1 year 

JAMES WEBB, AA Furnace 
B.S., Biology 

Atomic Absorption ....... --...,.,., ......... 6 years 

ERIC VlDACOVlCH 
ICP Trace Anatysis 

3 years college, Biolo~fQiemisby 
ICP ............................. 
Atomic Absorption ...........,, 8 years 

......... Sample Preparation ,.., 8 years 
Data Review ..................... 6- 

GINA JACKSON, 
GCIMS VolatIle Organlcs Sect1011 Supv. 

B.S., Chemistry 
................................ GCIMS -- .............. 4- ................ ......................... Purge & Trap -.. 1year 

Sample Preparation ................................. lyear 

SAM ALEXANDER, GCmS Laboratory 
B.S. Chemistry 

GC/MS .............................................. ... 2-  
Gas Chromatography .........---...... 
Atomic Absorption ............................. 4 Y- 

3- 
Sample Preparation ................................. 3 Y- 
Data Review ...................................... 3- 

REBECCA FEE, GC/MS Labomtory 
B.S., Chemistry 

GCMS ................... ........................... 
Purge & Trap - .,..,. 3 ye= ..................... 5 Y- 
Gas Chromatography ..................., 
High Perf. Liq. Chon.  .....,,...,........... 3-  

3 -  

MAUREEN RYMAS, GC/MS Laboratory 
Certified Lab Technician 

................ ...... GC/MS ..................... ,. - lyear 
ICP .........,....................................... 2 years 
Atomic Absorption ............- - ..... 4 yeso. 
Sample Preparation ...................... 4~ 
Purge & Trap ..................................... 1- 



JANET WILLIAMSON, GC/MS Laboratory 
M.S., Analytical Chemistry 

....................................................... GC/MS 5 years 
............................................ Purge & Trap 3 years 

............................ Gas Chromatography 10 years 
High Perf. Liq. Chromatography ........... 3 years 

................................. Atomic Absorption 2 years 

................................. Sample Preparation 6 years 
............................................. Data Review 4 years 

BILL KEETH, GClMS Laboratory 
Sr. Analyst, Semivolatile Organics 

B.S., Chemistry 
...................................................... GC/MS 6 years 

............................................. Purge & Trap 1 year 
Atomic Absorption ................................. 4 years 

XlANGQUl LANG, GCIMS LABORATORY I 
High Res Mass Spec Operator 

M.S. , Chemistry 
High Res GC/MS .................................... 6 years 
Gas Chromatography .............................. 3 years 
Purge & Trap ......................................... 3 years 
Data Review ............................................ 3 years 

VICKI L HALL, 
GC Laboratory SectlonSupervisor 

M.S., Chemist~y 
ICP ........................................ ................. 1 year 
Gas Chromatography .............................. 7 years 
High Performance Liq. Chromatography 1 year 
Sample Preparation ................................. 2 years 

............................................. Data Review 3 Y- 
DOUG ANDERSON, GC/MS Laboratory 

B.S., Natural Science 
Sample Preparation ................................. 2 years 
G W S  1 year ........................................................ 

LINDA GODBOLD, GCIMS Laboratory 
AS., Medical Technology 

...................................................... GC/MS 3 years 

SANDY GROVENSTEIN, GCIMS Laboratory 
B.S., Biology 

GCIMS .................................................. 10 years 
Data Review ............................................. 8 years 

............................ Gas Chromatography 14 years 
................................. tsmic Absorption 2 years 

Agh Performance Liquid Chromatog. . 4 years 

DIANA HOKE, GC/MS Laboratory 
B.A. Chemistry 

, GCIMS ...................................................... 6 years 
Data Review .......................................... 6 years 
Purge & Trap .......................................... 6 years 
Gas Chromatography .............................. 6 years 
Sample Prep ............................................. 2 years 
Wet Chemistry ...................................... 1.5 years 

SERmHA PAVEY, GCIMS Laboratory 
B.A. Mathematics, AS. Chemistry 

GClMS ....................................................... 1 year 

Gas Chromatography .............................. 6 years 
Sample Preparation ................................. 4 years 
Purge & Trap ........................................ 3.5 years 

................. Purge & Trap Data Review 3.5 years 
Atomic Absorp1:ion ................................... 1 year 

PAUL BEEBE, GC laboratory 
B.S., Biology ................................... Sample Preparation 1 Year 

Gas Chromatography ............................. training 

BRETT DEES, GC Laboratory 
B.S., Biology/Minor: Chemistry 

GCIMS ........................................................ om 
Gas Chromatography .............................. 3 Y- 
Sample Preparation ............................... .... 1 yew 
Data Review ............................................. 2 Y- 

CARL KERKEMNER, OC Laboratory 
B.S., Chemistry 

Gas Chromatography ............................ 10 years 
................................. Sample Preparation 3 years 

USA MALONE, GC Operator 
B A ,  Poly. Sci. 

Gas Chromatography ................................ 1 Year 
Sample Preparation ................................ training 
Data Review .............................................. 1 year 

DENISE PETERSON, GC Laboratory 
AS., Environmental Lab Che- 

.............................. Gas Chromatography 4 years 
Atomic Absorption ................................... 1 year 
Sam& Pre~aration ................................. 2 years 

ANN WADE, GCIMS Laboratory 
B.S., Fmvironmental Health 

GCIMS 3.5 years ................................................... 
PHUONG VO, GC Laboratory 

B.S., Biology 
.............................. Gas Chromatography 2 years 

High Perf. Liq. Chromatography ........... 2 Y- 

............................................. Data Review 5 years 
..................................... Inorganic Analysis 1 year ........... High Perf. Liq. Chromatography 5 years 



SHAHRJAR "ALI" SHAHREZA, GC Lab 
B.S., BiologylChemistry 

.............................. Gas Chromatography 2 years 
........ High Performance Liq. Chromatography 4 

years 
................................... Atomic Absorption I year 

Sample Preparation ................................. 4 years 
............................................. Data Review 3 years 

BRYCE SMITH, GC Laboratory 
B.S., Zoology 

................................. Sample Preparation 3 years 
............................................. Data Reveiw 3 years 

..................................... Inorganic Andysis I year 
.............................. Gas Chromatography 3 years 

DESMOND FOSTER, 
Extractions l ab  Supv. 

H.S. Diploma 
Sample Preparation ............................... 13 years 
Inorganic Analysis ................................... 5 years 

RICKKI AGIMUDIE, Extractions Labora- 
tory 

AS., Drafting 
................................. Sample Preparation 4 years 

HUAN BU1, Extractions Lab 
B.S., Chemistry 

Sample Preparation ................................ training 
GC/MS ........................................ college training 
GC ............................................... college training 

JEFF CUMMINS, Extractions Lab 
B.S., Chemistry 

Sample Preparation .................................... 6 mo. 
GC ............................................. college training 

DAVID LOPER, Extractions Lab 
AS., Accounting 

Glassware Prep 2 years ........................................ 
Sample Preparation ..........................,.... 1 year 

JASON McCASLIN, Extractions Lab 
B.S., Biology 

Sample Preparation training ............... 

KAYLA RICHERSON, Extractions Lab 
H.S. Dipioma, College Biology/Zoology 

................................. Atomic Absorption 7 years 

................................. Sample Preparation 7 years 
Data Review ............................................. 7 years 

................................... Inorganic Analysis 7 Y- 
........................................ GC/MS college training 

............................................... GC college training 

TIM RUTLEDGE, Extractions Lab 
H.S. Diploma 

................ ......................................... ICP - 2 years 
.............................. Gas Chromatography 3 years 

........................ Atomic Absorption - w..... 4- 

.............................. Sample Preparation 10 years 
Data Review ........................................ 5 years 
Inorganic Analysis ............ - ................. I1 years 
High Perf. Liq. Chromatography .,,....... 2 years 

OTTO SIMPSON, Extractions taboratory 
H.S. Diploma 

...................... Sample Preparation ........., 3 years 

CHRIS STROUSE, Extractions Lab 
B. S. Chemistry 

Sample Preparation ........................ ....... training 

MISSY HAMBY 
Lead Sample Custodian 
High School Diploma 

GC ........................................................... 5 years 
Purge & Trap .......................................... 5 years 
Atomic Absorption ........................... 2-l/2 years 
Sample Preparation .......................... 7-1/2 years 
Data Review ........................ ,. ........ 11-112 years 
Inorganic Analysis ............... - ................. 5 years 

KAREN LOLUS, 
Sample Custodian 
AS., C~iemistq 

Sample Receiving ............ - =..,.... ,, ......... 2 Year 

Kim Willison 
Sample Custodian 
High School Diploma 

Sample Receiving ................................... 1Y-r 



I TASLE 1 .I RESUMES I 
Richard J. Ronan, Ph.D., 

Laboratory Director 
EDUCATION: Ph.D, Inorganic Chemistry 

University of Hawaii, 1970 

Master of Science, Inorganic Chemistry 
University of Hawaii, 1970 

Bachelor of' Science, Chemistry 
Franklin College of Indiana, 1965 

PROJErn EXAMPLES: 
For over 20 years Dr. Ronan has pro- 

vided technical and management leadership 
to the environmental community. As prin- 
cipal of AS0 Consulting, Inc., he focused 
these skills to solve problems for senior 
industrial management and the legal com- 
munity. Assignments have ranged from 
project management, document review, and 
expert witness testimony, to full-time man- 
agement of the multimillion dollar, 
multidisciplinary laboratory. 

Dr. Ronan has over twenty years of 
government (USEPA) and private sector 
experience in teaching, basic and applied 
research, marketing, operations, financial 
control, client relationships, and major 
project management. His unique experi- 
ence has prepared him to handle the 
integration of all of these areas. 

PROFESSIONAL. EXPERIENCE SUMMARY: 

4/94 to Present 
Southwest Laboratory of Oklahoma, Inc, 
Laboratory Director 
As Laboratory Director, Richard Ronan 
directs the operational functions of all sec- 
tions of the u~rporation's largest laboratory, 
located in Broken Arrow, Oklahoma, in- 

cluding both administrative and analytical. 
This includes working directly with supervi- 
sors and managers horn all departmen& 
He is also directly responsible for market- 
ing, business planning and all aspcas of the 
business. 

5/90 to 3/94 
Principal, AS0 Consulting 
Experience included support of litigations 
for six law firms (investigations, deposi- 
tions, and trials,) a two year business 
assignment for Huntingdon Intmiational 
Holdings, and other s i m k  assignments 
Dr. Ronan designed and developed the QA/ 
QC Program for a $4 billion property owner 
that oversaw all red estate tmmadions. 

1987 to 1990 Division MmqerandVToePresi- 
dent, Analytics Div., Roy F. Weston, hc. 
Board of Directors ( W O ) .  

1978 to 1987 Operations Manager and Vice 
President, Versar, Inc. 

1975 to 1978 Director Engiaeerhg and Re- 
search, Fisher Scientific, Jarrell-Ash 
Division 

1973 to 1975 Section Chi& M e w  US EPA 
Region V, Central Regional Lab, Chicago, 
If 

1971 to 1975 Associate Scientist, Iowa State 
University, Ames laboratory 



Robert W. Harris, 
Laboratory Manager 

EDUCATION: Bachelor of Science Degree, 
Microbiology 
Oklahoma State University, 1971 

PROFESSIONAL EXPERIENCE: 

1983 to Present 
Southwest Laboratory of Oklahoma, Inc 
Laboratory Manager 
As the Laboratory Manager of Southwest 
Laboratory of Oklahoma Mr. Hams di- 
rects all aspects of laboratory operation in 
the Company's newly constructed facility, 
including scheduling and cost control, staff- 
ing, training, customer support, and business 
development. He holds a B.S. in MimobioI- 
ogy from Oklahoma State University and 
has over 15 years experience in manage- 
ment of commercial laboratories. Analytical 
services under his direction include hazard- 
ous waste, drinking water and ground water 
investigation sponsored by a wide variety of 
governmental and private clients including 
EPA (e.g.,CLP,RCRA) Corps of Engi- 
neers @ERA) and the Air force (OHEU 
HSD). 

Prior to joining SWL he managed a 
geochemisty laboratory for Williams Broth- 
ers Engineering which supported major oil 
companies. &.Harris has developed supple- 
mental methods for the analysis of hazardous 
waste when there were no applicable ones 
available for specific project requirements. 
His experience in directing the operations 

' of environmental laboratories is exempli- 
fied by successful participation in the EPA 
CLP, U.S. Army Corps of Engineers, and 
other federal and State certification and 
accreditation programs. As an analyst Mr. 
Harris is experienced in the application of 
analytical methods using SW846, CLP, 
ASTM, and Standard Methods for organic 
and inorganic samples, 

1981 to 1983 Assistant Laboratory Director 
Williams Brothers Engineering, 
Tulsa, Oklahoma 
1975 to 1981--Senior Research Engineer 

1971 to 1975 Laboratory Manager 
Kansas City Testing Laboratory, 
Kansas City, Missouri; 

HARRY M. BORG, 
Organic Program Mgr. 

EDUCATION: 
Bachelor of Arts Degree, Chemistry, Mi- 
nor: Physics, Math 
Mount Mary College, Yankton, South Da- 
kota 

Additional Training 
Hewlett Packard 5988 RTE - 

6 System Mgr. Course, 9/97 
Hewlett Packard 5987/88/96, 

Operators Course, 4/86 

P R O ~ S S ~ O N A L  EXPERIENCE: 
m2 to Present 

Southwest Laboratory of Oklahoma, Inc 
Organic Program Manager - Respon- 
sible for day to day operations inorganic 
department. Oversees performance for all 
GUMS operations including extractions, 
analyses, data review, and data manage- 
ment. Provides technical management for 
organic EPA contracts. Interviews pros- 
pects for organic personnel. 

11/89 to 2/92 
Laboratory Manager 
Conref Labs, Brighton, Colorado - Man- 
agement of an environmental production 
laboratory. Responsible for day to day o p  
erations and technical management, as well 
as evaluation and interpretation of analyti- 
cal results. Responsible as client liaison and 
for coordination of laboratory projects. 



11/88 to 11/89 
Technical Services Represeam tive/Envi- 
ronmental Chemistry Manager 
Hager Laboratories, Golden, Colorado - 
Responsible for management of day to day 
operations in an environmental production 
laboratory. Technical management, evalua- 
tion and interpretation of analytical results. 
Client liaison and project coordinator. 

Organic Section Supervisor 
metaTRACE, Inc., Ehrth City, Missouri - 
Responsible for hiring and scheduling of 
personnel, and Quality control and data 
review for GC and GCIMS depts. 

12/83 to 11/87 
Analytical Scientist I1 
Western Research Institute, Laramie, Wyo- 
ming - Responsible for scheduling and 
training personnel. Analyst in the semivola- 
tile and volatile GCiMS laboratories. 
Analyses included sernivolatile extracts 
horn water, soil, high concentration samples, 
Pesticide/PCBs by GC and GCiMS, Inor- 
ganic analyses of oil shale by-product waters 
by non-supressed ion chromatography, sepa- 
ration and etection of sulphur anions by 
non-supressed ion chromatography 
(HPLC). Responsible for quality control 
of data. Utilized EPA 600 methods, SW846 
methods, RCRA and EPA CLP protocols. 
Routine maintenance and troubleshooting 
of the HP59858 and HP5996 GCIMS sys- 
tems with R.TE-6 software and REV DIE. 

3/80 to 11/83 Chemist - Tosco Corporation, 
Golden, Colorado & Martinez, Calif. - 
Responsible for sup~~vision of evening shift 
personnel during oil-shale project. Coordi- 
nated pilot plant ball test program. 
Coordinated personnel schedule to accom- 
modate research refinery program. 

PAUL P. DANIELLO, 
Assistant Organic Program 

Mgr. 

I 
EDUCATION: 

Bachelor of Arts Degree, Biology 
Hofstra University, Hampstead, 
New York, 1977 

1 PROWSSIONAL EXPERIENCE 
5/91 to Present 

Southwest Laboratorg of Oklahoma 
Assistant Organic Program 
Responsible for personnel s u m i o n  and 
the M y  operations of the Volatiles, BNA, 
and Dioxins areas. Train optrato~s in the 
use of instrumentation and data system. 
Troubleshoot h a r d - s o m  problems 
on GUMS systems. Review VOA, BNA, 
and Dioxins/Furans data. 

3/88 to 5/91 
GCMS Section Manager 
Professional Service IndustritdHaII 
Kimbrell Division,Lawrence, Kansas - 
Responsible for maintaining three Mass 
Selective Detectors, an RTE-VI data sys- 
tem, training and supenrising operators, 
scheduling analyses, and final dknt repart 
production including botb electronic and 
paper deliverables for the USEPAConrract 
Laboratory Program. Extensive experience 
in volatile and semivolatile organics, cfiax- 
ins, furans, pestiades, herbicides, and PCB's 
in water, soil, air, produce, and other com- 
plex matrices. Additionally, supenriscd the 
TCLP Zero Headspace Extraction. Re- 
sponsible for initiating the qu&y control 
samples into the laboratory's organic TCLP 
program. 

9/86 to 2/88 Group Leader - MetaTrace, 
Inc., Earth City, Missouri, GUMS-Re- 
sponsible for maintenance of six G C M S  
units (1-5988, 1-5996, 4-5970), three 83ba 
systems and the scheduling of sample andy- 
sis. Review of Data produced from the six 
GUMS Instruments. 



5/86 to 8/86 GCMS Group Leader - York 
Laboratories, Division of YWC, Inc., 
Whippany, New Jersey, - Operation and 
maintenance of two GCIMS systems and 
training of two operators. 

6/85 to 5/86 Organics Department Manager - Century Laboratories, Inc., Thorofare, 
New Jersey--oversaw all activities of GCI 
MS Unit, GC Unit and Sample Preparation 
Unit. Responsible for properly maintaining 
nine instruments (3-GCMS's, 5-GC7s, 1- 
HPLC). Data Review and Report 
Production. 

5/80 to 6/85 GC/MS Laboratory Supervisor -- H2M Corporation, Melville, New York, 
Resonsibilities included operation and main- 
tenance of Finnigan OWA and HP-5996 
GC/MS systems. Mass Spectral Interpreta- 
tion of GCIMS Data. 

Laboratory Technician-Responsibilities 
included sample preparation and analysis of 
trace organic. 

Mark Smith, 
Organic Data Manager 

EDUCATION: 
Masters of Biomedical Science Program 
Major: Pharmacology, 25 credit hrs. 
Oral Roberts University, Tulsa, Oklahoma, 
1985 

Bachelor of Science, Chemistry 
Minor, Computer Science 
Oral Roberts University, Tulsa, Oklahoma, 
1984 

PROFESSIONAL EXPERIENCE: 
9/91 to Present 

Southwest Laboratory of Oklahoma, Inc. 
Organics Data Manager 
Assembly and review of Organic Data Pack- 
ages. Development of automation software. 

9/89 to 9/91 
NET, Inc., Carrollton, Texas 
GC/MS Supervisor 
Responsible for the scheduling and analysis 
of all samples for volatiles and semivolatiles 
by GCiMS. Responsible for the operation 

I and maintenance of four Hewlett-Packard 
Gc/MS systems: three 5970 MSDs and a 
5996. Duties include data review, standards 
preparation, methods deveIopment, SOP 
writing and updating, writing instrument 
automation software, employee mining, and 
instrument operation. 

11/88 to 9/89 
Southwest Laboratory of Oklahoma, Inc., 
Broken Arrow 
Volatile Organics Group Leader 
Leader of volatiles GCNS laboratory. Re- 
sponsible for the scheduling and analysis of 
all VOA samples, so that holding time dead- 
lines and turnaround times were met. EPA 
CLP, 624 and 8240 methods were used. 
Responsibility to have QWQC executed at 
the proper level and frequency. Reviewed 
data for quality and completeness. Respon- 
sible for maintenance of the GC/MS systems. 

8/86 to 11/88 
Southwest Laboratory of Okiahoma, Inc., 
Broken Arrow 
GC/MS Chemist - Andyzed water, soil, and 
petroleum based samples for volatiles, semi- 
volatiles, and dioxins in accordance with 
EPA CLP or SW846 methods and require- 
ments. Wrote procedure files to help 
automate the analysis of samples and data 
review. Performed instrument maintenance 
and repairs. 

3/86 to 8/86 
'Southwest Laboratory of Oklahoma, Inc., 
Broken Arrow 
Extractions and Inorganics Chemist - Pre- 
pared sample extracts for semivolatiles, 
pesticides, PCBs, dioxins, and herbicides 
per EPA CLP or SW846 requirements. 
Performed analysis for total organic car- 
bon, oil and grease, chemicaI oxidation 
demand, and ion chromatography. 



JASON D. RUCKMAN, 
Inorganic Program Mgr. 

EDUCATION: B8chelor of Science, Chemistry 
Kansas Wesleyan University, Salina, Kan- 
sas, 1985 

Additional Studies: 
14 hours graduate credit 
University of Kansas, Lawrence, Kansas, 
1985-86 

PROFESSIONAL EXPERIENCE: 

6/89 to Present Southwest Laboratory of Okla- 
homa, Inc --Inorganic Progrsm Manager 
Manages and oversees the Contract Labe 
ratory Program (CLP). Reviews data, 
resolves reporting problems and provides 
technical assistance to analysts. Directs 
troubleshooting of instruments to minimize 
instrument downtime. Performs sample 
analysis as needed to meet deadhe require- 
ments. 

3/87 to 6/89 EPA Metals Manager 
Wilson Laboratories, Salina, Kansas 
Primary operator for the Perkin-Elmer 
5100. Responsible for analyzing water and 
soils samples for the EPA according to the 
787 contract and assembling CLP pack- 
ages. 

Primary ICP operator (8/86-8/88) 
Responsible for everyday maintenance and 
upkeep of the ICP (Perkin-Elmer 6000). 

8/85 to 5/86 Teaching Assistant, Department 
of Chemistry 
University of Kansas, Lawrence, KS 
Responsible for pre-laboratory lectures, 
enforcing safety requirements and grading 
labs and lecture tests. 

JOHN WRIGHT, 
Assistant Inorganic 
Program Manager 

EDUCATION: Bacheior of Science, Che- 
Northeastern State University, Tahlequah, 
OK 1984 

School of Pharmacy, senior status 
Southwestern State University, 
Weatherford, OK 1986-89 

PROFESSIONAL EXPERIENCE: 

12/91 to Present Southwest Laboratory of 
Oklahoma, Inc. -- Assistant Inorganic 
Program Manager ( W 9 3  to Resent) 
Assists the Inorganic Program m oversee- 
ing daily operations in the Inorganic 
Laboratory. Reviews data, resolves report- 
ing problems and provides technical 
assistance to analysts. Directs boubleshoot- 
ing of instruments to mkimk instrument 
downtime. Performs sample analysis as 
needed to meet deadhe requirements 

AA Operator (12t91 to 12/93) 
Graphite Furnace operation, including all 
analysis of Pb, TI, As, and Se. Data review 
of analyses performed. 

2/90 to 12/91 Analyst IWGmup Leader 
National Environmental Testing - Inorganic analysis and methodology ac- 
cording to EPA protocol. Followed N.E.T. 
guidelines for quality control. Some cross- 
training for organics sample preparation for 
diesels, PAHs, gasolines, and 81Xs. Per- 
formed analyses f r hazardous waste, waste 
water, and ground water samples Reviewed 
data for quality control. 

1989 to 1990 Environmental Chemist 
Environmental Services Company 
Performed analytical analyses on waste wa- 
ter, soil, sludge, groundwater, and potable 
water samples. Also performed analysis for 
BOD, Cn-, Phenol, NO,-NO, TKN, N- 



NH,, EPA-WP standards, AOCS standards, 
and EPA-WS standards. Performed AA 
analysis using Varian 200 

1984 to 1985 Shift Tecbnician/Analytical 
Chemist 
Fort Howard Paper Company 
Responsible for polymer addition to the 
kroftas and the resin/caustic system. Tested 
paper for proper wet strength. Ensured 
paper met guidelines for quaiity control. 
Responsible for paper standards and pro- 
cess. Research to increase productivity 
involving zeta potentiometry. 

CHUCK HOOVER 
Quality Assurance Officer 

EDUCATION: 
Bachelor of Arts Degree in Biology 
Minor in Chemistry 
Wichita State University, 1976 

PROJECT 
Experience with PCB analyses on trans- 

former oils, Hydraulic fluids, soivsediment, 
waters and f i b  flesh. 

Experience in EPA 600 series Method- 
ologies, both extractions and analyses. 

Experience in Trihalomethane Studies 
on source and drinking water supplies. 

Experience in data review of analyses 
performed on samples fiom EPA's Super- 
fund Sites; performed invarious laboratories 
in the EPA's Contract Laboratory Pro- 
gram. 

Metal analysis using FIameFurnace 
Atomic Absorption. Extraction/Clean-up 
of D i o ~ u r a n s  using method 613. 

PROFESSIONAL EXPERIENCE: 
1987 to Present 

Southwest Laboratory 
Of Oklahoma, Inc. 
QNQC Officer 

1985-1 987 
Lmkheed Engineering and 
Management Services 
Las Vegas, Nevada, Technical Support Su- 
pervisor, Laboratory Performance 
Monitoring Section. 

1983-1985 
Southwest Laboratory 
Of Oklahoma, Inc. 
QNQC Officer~Extractions ChemiWAA 
Operator 

1982-1983 
National Analytical Laboratories, Tulsa, 
OK 
Gas Chromatography/GC/MS Chemist 

1980-1982 
Williams Brothers Laboratories, Tulsa, OK 
Wet Chemistry Section Supenisor 

1977-1980 
Wichita Water Department, 
Water and Waste-water Laboratory, 
Wichita, KS 
Laboratory Technician 

1976-Summer 
U.S. Department of Labor 
Occupational Health & Safety Adminktra- 
tion (OSHA), Kansas City, MO, 
Industrial Hygienist (Summer Merit) 

Robert A West, 
Computer Services 

EDUCATION: 
Langston University, Tulsa, OK 
Bachelor of Science degree in Computer 
Science (December 1988) 

Coursework: 
Computer Management Information Sys. 
Software Design and Deveiopment 
Data Structures and Algorithms Il 
Database Design 



Tulsa Junior College, Tulsa, Oklahoma, 
Associate degree in Mathematics (May 
1986) 

PROFESSIONAL EXPERIENCE: 
10/90 to Present Southwest Laboraf ory of 

Oklahoma, Inc, Assistant Programmer, 
Computer Services Department 

10/88 to 9/90 Programer Analyst 
Tulsa, Oklahoma . . Developed and admmstmted a UNIX soft- 
ware for retail shelf labeling industry to 
drive Postscript and Laserjet printers. (ie. 
NCR Tower, AT&T, Unisys, Intel 386's, 
IBM AK, FLEX OS on IBM 4680, SCO 
Xenix, ALTOS, MS-DOS) 

7/88 to 10/88 Pmgmmmer Analyst 
Voice Systems and Services Inc., Mannford 
Developed and supported the Voice Mail 
System software. 

6/84 to 7/88 Data Processing Coordinator 
St. Francis Hospital, Tulsa, Oklahoma 
Coordination of Data Pnxxssing projects, 
software product evaluation, created inven- 
tory control programs. 



- 1  TABLE 1.2 LABORATORY CREDENTIALS 1 
PROGRAM PARllCIPATION 1 STATE CERTIFICATION 

USEPA CLP (Contract Labrato ry Program) 
Organics Analysis, Multi-Media, Multi Con- 

Chemical Analytical Services for Multi- 
Media, Multi-Concentration Metals and In- 
organics. 

EMSL Cincinnati, WPWS 
Water PollutionWater Supply Study Pro- 
gram- 

ALABAMA ----..Lab ID #40890 
Department of Environmental Management 

cenmtion, by GC/MS and GC/ECTechniques. 
Note: wntinuour participation since 1985. 

Rapid Turn-Around Organics Analysis, 
Multi-Media Multi Con~nmPion* by GC' 
MS and GQEC Techniques. 

U.S. Army Corps of Engineers, DERP 
DERP certification@efense Environmental 
Restoration Program). 

- - h b  ID #N/A 
Department of Pollution Control & Ecology 

CALIFORNIA Lab ID #I221 
Depamment of HealthSenioes. hb 

U.S. Air Force, AFCEE IRP 
Installation Restoration Program participant, 
analyhcal services for AFB Projects. 

U.S. Navy, NEESA CLEAN IRP 
Installation Restoration Program participant, 
analytic. services 

I C O L O W O  ----.Lab ID #335 
Department of Health, Drinking Water Param- 
eters 

1 F L U R I D A  Lab ID #a7326 
Department of Health and Rehabilitation 

IOWA-- Lab ID #I04 
Departrnent of Natural Resources 

KANSAS- h b  ID #E-1126 
Deparanent of Health and Environment 

KENTUCKYII--Lab ID #go065 
Department of Environmental Protection 

L O U I S I A N A -  Lab ID #93-19 
Department of Health and Hospitals 

MICHIGAN ,,.I. Lab ID #NIA 
Departn~ent of Public Health 

1 NORTH: CAROLlNA.....-..---bLab ID #404 

-. 

( Department of Health and Consemtion 

INEL, (Idaho National Engineering Lab.) 
Qualified by ERPSMO to perform analytical 
semces. 

aAZWRAP 
Certified to perform a n w c a l  sexvices for 
Hazardous Waste Remedial Actions Program. 

Departnment of Env. Health & ~ a h l 2  ~ e s o u r k s  

NORTH D A K O T A .  Lab ID #R-073 

NRC License 
Licensed to perform analysis of coal contami- 

OKLAHOMA ..-bb ID #8728 
Water Resources Board 

SOUTH CAROLINA .---Lab ID #79003 
Department of Health and Environmental Con- 
trol 

W . . . . . . - - .  Lab ID #E-117 
Department of Health 

nated waste for environmental pollutants. 
(License #35-2741341) 

VIRGINIA. Lab ID #00322 
D e p m ~ e n t  of Drinking Water 

TENNESSEE -hb ID #02929 
Department of Health and Environment 



TABLE 1.3 LABORATORY INSTRUMENTATION 
& EQUIPMENT INVENTORY 

I 
t 

~ GC/MS Laboratow - 
DESCRIPTION YEAR 
GC/MS Bewlett Packard 5985/87/88 - 1978 

Connected to RTE Aquarius Data System (V) 
Packed/Ca~illam hiector 

GC/MS Hewlett Packard 5970 M S D  1989 
Connected to RTE Aquarius Data System (V) 
Electronic Pressure Control Cap* Injector 
Hewlett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampk 

Connected to RTE Aquarius Data System (VI) 
PackedlCapillary Injector 
Heated Sourcc 
Hewlett Packard 7673 Auto Sampler 

WCI ~ e a i e d  SOU& 

Direct Insertion Probe 
Hewlett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

GUMS HewIett Packard 599515996- 1982 

G W  Hewiett Packard 5970 MSD - 1986 
Connected to DOS Chemstation with Tamet 

GC/MS Hewlee Packard 5970 M S D .  1989 
Connected to RTE Aquarius Data Syszan 
PackedlCapillary Injector 
Hewlett PacLard 5890 Gas Chromat~pph 
Hewlett Packard 7673 Auto S a q k  

GCIMS Hewlett Packard 5970 MSD-, M 9  
Co~ected  to DOS chemstation with Target 
data procession on HW1Sb 
PackecVCapillasy Injector W/ Jet Spcmator 
Hewlen Packard 5890 Gas Chromampph 
Telnnar 2000 with 2016,2032 Auto Sampler 

GC/MS Hewlett Packard 5970 MSD - 1987 
Connected to DOS Chemstation with Target 
data procession on HWISa 
PackedICapillary Injector 
Hewleft Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

- 
data procession on HWIO 
PackerVCapillary Injector W/ Jet Separator 
Hewlett Packard 5890 Gas Chromatograph 
Tekmar 2000 with 2016,2032 Auto Sampler 

GCIMS Hewlett Packard 5970 MSD -..-... 1988 
Connected to DOS Chemstation with Tareet 

GCWS HewIett Packard 5970 M S D  1990 
Connected to DOS Chemstation with T m  
dab procession on HP720b 
PackedlCapiUary Injector 
Hewlett pa& 5890 Gas Chro- 
Hewlett Packard 7673 Auto Sampler 

G C M  Hewlett Packad 5971 MSD - 1990 
Connected to DOS Chemstation with Target 
data procession on HWlO 
PackedCapillary Injector WI Jet Spearator 
Hewlett Packard 5890 Gas Chromamogtaph 
Telonar 2000 with 2016,2032 Auto !hm@er - 

data procession on HP710 
PackedJCapiUary Injector WI Jet Spearator GC/MS Hewlett Packard 5971 MSD - 1991 
Hewlett Packard 5890 Gas Chromatograph Connected to DOS ChemstaMo witb Target 

Tekmar 2000 with 2016,2032 Auto Sampler data procession on HWl% / PsckedCapillary Injector W/ Jet Sparator - 

GCIMS Hewlett Paekard 5970 MSD .-.-... 1988 
Connected to R E  Aquarius Data System (Wf) 
Packed/Capillary Injector 
Hewlet! Packard 5890 Gas Chromatograph 
Hewlea Packard 7673 Auto Sampler 

GCMS Hewlett Packard 5988 -- 1988 
Connected to RTE Aquarius Data System 
PackedlCapillary Injector 
HewIett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

Hewlett ~ackard 5890 Gas chn,m&raph 
Telanar 2000 with 2016,2032 Auto Sampler 

GUMS HewIett Packard 5971 MSD- 1991 
Connected to DOS Chemstation wirh Target 
data procession on HF7l5€i 
PackedCapillaxy Injector W1 Jet Spcammr 
Hewlett Packard 5890 Gas Qlro- 
Tekmar 2000 with 2016,2032 Auto Sampler 



GC/MS laboratory 
(continued) 

DESCRlPTlON YEAR 
GC'MS Hewlett Packard 5971 MSD .---.,. 1991 

Connected to DOS Chemstation with Target 
data procession on HP720b 
PackecUCapillary Injector 
Hewlett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

GC/MS VG Trio-1 I 191 
Connected to LABBASE data system 
PackedlCapillary Injector 
Hewlett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

GC/MS Hewlett Packard 5970 MSD - 1992 
Connected to DOS Chemstation with Target 
data procession on HWLSa 
PackedlCapillary Injector 
Hewlett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

CClMS Hewlett Packard 5972 MSD ,.--- 1993 
Connected to DOS Chernstation with Target 
data procession on HP720b 
Electronic Pressure Control Capillary Injector 
Hewlett Packard 5890 Gas Chromatograph 
Hewlett Packard 7673 Auto Sampler 

GUMS Hewlett Packard 5972 MSD - 1993 
Connected to DOS Chemstation with Target 
data procession on HPnSb 
PackedtCapillary Injector Wt Jet Spearator 
Hewfett Packard 5890 Gas Chromatograph 
Tekmar 3000 with 2032 Auto Sampler 

Eigh Resolution GCIMS VG70S --.- 1989 
Connected to Vax 4000 data system 
Packed/Capillary Injector 
Hewlett Packard 5890 Gas Chromatograph 
Fisons A200S Autosampler 

High Resolution GClMS Autospecl l989 
Connected to Vax 4000 data system 
PackedlCapillary Injector 
Hewlett Packard 5890 Gas Chromatograph 
Fisons A200S Autosampler 

RTE Data System (VI) 
ffP A-900 Computer w/Aquarius Rev. F. 
Hf 7937 WXP 571 MI3 Disk Drive 
HP 2934 Printer, 200 CPS (3) 
HP 9344 16-Track Streaming Tape Drive 
HP Ethernet LAN connection 
Temlinals (4) 

RTE Data System 0 
HP A-900 Computer w/Aquarius Rev. F. 

7937 HIXP 571 MB Disk Drive 
HP 3SI Laser Printer, 16ppm 
TI Microlaser Printer, 9ppm 
HP 9145 32-Track Streaming Tape Drive 
HP Ethernet LAN connection 
Terminals (3) 

Unix Data System (HP720) 
Hf 735 Workstation w/HP-UX 9.01 
'Ihruputt Maestro Software 
48 MB RAM 
Quantum 425s 425 MB Disk Drive 
Micropolis 1928 2.0 GB Disk Drive 
HP 2.0 GB Dat Tape Drive 
HP 1.4 MI3 Floppy~isk Drive 
TI Microlaser Printer, 9ppm - - 
19" Calor Monitor 
17" Samsung X-terminal 

Unix Data System (HP710) 
HP 710 Workstation wl HP-UX 8.07 
Thruputt Target Software 
32 MB RAM 
Quantum 4253 425 MB Disk Drive 
HP 1.3 GB Disk Drive 

4SI Laser Printer, 16ppm 
19" Color Monitor 
IT Samsung X-terdnal 

Unix Data System (HP715a) 
HP 7 15/33 Workstation w l  IIP-UX 9.01 
Thruputt Target Software 
32 MB RAM 
HP 1.0 GB 35" Disk Drive 
HP 331 Laser Printer, 16ppm 
19" Color Monitor 
17" Samsung X-termin J 



GC/MS Laboratory 
Data Systems (continued) 
Unix Data System (IIWISb) 
HP 715/33 Workstation wl HP-UX 9.01 
Thruputt Target Software 
32 MB RAM 
HP 1.0 GB 35" Disk Drive 
HP 2.0 GB external Dat Drive 
HP 3SI Laser Printer, 16ppm 
19" Color Monitor 
17" Samsung X-terminal 

Unix Data System (HP720b) 
HP 720 WorLstation wi HP-UX 9.01 
Thruputt Target Software 
32 MB RAM 
Quantum 425s 425 MB Disk Drive 
Micropolis 1524 13 GB Disk Drive 
HP 3SI Laser Printer, 16ppm 
19" Color Monitor 
17" Samsung X-terminai 

Sumeort Eaui~ment 
Purge and Trap, Telnnar LSC2 (2) 
Tekmar, ALS - 10 Position Auto Samplers (2) 
Telunar 1000 - Capillary CRY0 Focuser (1) 
NesLab Refrigeration Cooler (3) 
Ultra Sonic Cleaner, Mettler (1) ................... 1984 
Frigidaire Coolers - Extract Storage (2) 
PC Designs 80286 Computers 

Formsmaster Software (4) 
Tekmar LSC 2000 Purge & Trap Units (4) 
Tekmar 2016,16 port ALS's (4) 
Tekmar 2032, 16 port ALS's (4) 
Tekmar 6016 16 port ALS's 
Tekmar 6032 16 port ALS's 
Entech 2000 precancentrator 
2016 cm Autosampler for Summa Canisters 

GC Laboratory 
DESCRlPllON Y m  
Gas Chromatograph 

Carle TCD (Nat Gas) 
Gas Chromatograph 

Carle TCT) (Nat Gas) 
lg7' 

Gas Chromatograph 
Carle T O  (Nat Gas 

lgS9 

Gas Chmmatognph -- lgg9 
Carle TCD (Nat Gas) 

Gas Chromatograph .,--- 1989 
Carle TCD (Nat Gas) 

Gas Chmmatograph, 
VARIAN 3400 ECD/ECD ., 1SS 
Packed Capillary lnjectos 
CTC A200S Auto Sampler 

Gas Chromatograph, HP 5890 ECD/ECD, 1986 
Dual SplitlSplitiess Injectors 
Dual HP 7673 Auto Sampler 

Gas Chromatograph, ffP 5890 ECD/ECD, 1987 
Dual Split/Splitless Injtctoni 
Dual HP 7673 Auto Sampler 

Gas Chmmatograph, HP 5890 PID/HALL, 1987 
Tekmar LSC2000 Purge and Trap 
T e h  ALS 2016 & 2032 Position Auto Sam- 
pler 

Gas Chromatograph, EP 5S90 FID/NPD- 1988 
Dual Split/SpIitless Injectors 
HP 7673 Auto Sampler 

Gas Chromatograph, HF 5890 ECD/ECD, 1988 
Dud SplitfSplitless Injectors 
HP 7673 Auto Sampler 

Gas Chromatograph, HP SS90 Series I1 
ECD/ECD 1989 
Dual SplittSplitless Injectors 
Dual HP 7673 Auto Sampier 

Gas Chromatograph, HP 5890 Sedes IT 
ECDJECD - -. 1989 
Dual Spliflplitless Injector 
Dual HP 7673 Auto Sampler 

Gas Chromatograph, HP 5890 PID - 1989 
ALS 2016 & ALS 2032 

Gas Chromatograph, HP 5890 
ELuJPIDIFLD- 1989 
Split/Splitless Injectors 
HP 7673 Auto Sampler 

Gas Chromatograph, HP 5890 W I D  1989 
Split-Splitless Injectors 
HP 7673 Auto Sampler 

Gas Chromatograph, 5890 PID - 1989 
SpliVSplitless Injectors 
Hf 7673 Auto Sampler 

Gas Chromatograph HP-5890 TCD LIIIII 1989 
Split/Splitless injectors 

Gas Chromatograph HP-5890B ECD- 1991 
Dual SpliflSplitIess Injedo~~ 
Ibin 7673A Auto Samplers 

Gas Chromatograph HP-5890 Series 11 
ECD/ECD - 1992 
Dual SplitISplitless Injectors 
lkh 7673A Auto Samples 
Electronic Pressure Contml (EPC) 



GC Laboratory 
(continued) 

COMPUTERSfiNTEGRATORS 
p D  
VG 4 Channel Data Systems (4) 
Hewlett Packard 3393 Integrators (2) 
Hitachi D2000 Chromatographic Integrators (2) 
HP 3396 Integrators (2) 
486 Computer (2) 
386 Computer (5) 
286 Computer (5) 
Maxima Data System (8 channels) 

LIOUID CHROMATOGRAPHY 
I(rat0s fl[PLc (1) P 

Spectroflow 400 Pumps (2) 
Spectroflow 480 Injector (1) 
Specuoflow 783 Programmable 
Absorbance Detector (1) 
Hitachi 65SA - 40 Auto Sampler (I) 
Fluorescence Detector (1) 

Waters HFLC (1) - lW2 
715 Utr Wisp Sample Processor 
510 HPLC Pump 
486 Tunabie Absorbance Detector 

SUPPORT EQUIPMENT 
Oven, VWR 1310 (1) 1 ~ri~idaire Cooler -. sample Storage (1) 

~ Extractions Laboratory 

Zymark Benchmate ......................................... 1992 
SSI F'urnps (2) 
Sontt:k W Detectors (2) 

Zymark Turbovap (2) ...................................... 1992 
Marathon GPC .............................................. 1994 

Sontek Pump (1) 
Sontek W Apparatus (1) 

DeLfield Storage Refrigerator, Extracts 
General Electric Storage Refrigerator, Standards 
8-Place Auto Seperatory-funnel Shaker ...... 1988 

Glass Cobmns 
Extraction Apparatus (20) Seperatoxy Funnels, 

2000 d 
Funnels (75) 
Dioxin Columns (80 sets) 
400 ml Beakers (75) 
250 ml F~lenmeyers (50) 
500 ml Boiling Flask (90) 
Sampie Concentrator, Nitrogen Blow Down, 

30 Place ................... . .............................. 1984 
Sample Concentrator, Nitrogen Blow Down, 
30 Place ........... .... .......... .., ...................... 1988 

Sonic Disruptor, Sonicator (Sonics) ............. 1989 
Sonic Disruptor, Sonicator (Sonia) ............. 1990 
Sonic Disruptor, Sonicator (Sonia) ............. 1990 
Top Loading Balance, Ohaus 400 .....,.......... 1992 
Top Loading Balance, Ohaus GT 4000 
Knauer W Photometer 
Kipp & Loven Printer Controller 

Metal Analyses Laboratory 
DESCRIPTION YEAR 

DESCRIPTION YEAR 
Concentrators 
Gntrifuge, ht~rnational Equip. a. ....-.--.- 1988 
Kudera Danish (124) 1000 ..................... + ........ 1987 
Dessicator, Boekel ......................................... 1985 
')rying Oven, Blue M ...................................... 1980 
Millipore (24) ................................................. 1987 
Extraction Apparatus 

conthuous Liquid Extra- (102) -....-.. 1987 
Extraction Apparatus 

S O X ~ ~ #  Extractors (20) ............................... 1987 
Gel Permeation Clean-up (GPC) Apparatus, 

ABC ...... ....... .... -.......- ........... . . . . . . . .  ................. 1987 
Applied BioSysterns UV Detector, 
Model 757 .................................................. 1988 

Gel Permeation Clean-up (GPC) Apparatus, 
ABC ....-.. -.--..-- ...................................... 1991 
Sontek W Detector .................................. 1991 

Hitachi D2500 Inetgrator 
Varian 4400 Integrator 

Atomic Absomtion 
Instrumentation Laboratory Video 22 Double 
Beam Dual Channel Spectrophotometer with 
Graphic; ........................................ . .  . - - - .  1983 

TJA Autosampler 
TJA Prep station 

TJA Video 22 Double Beam, Dual Channel 
Spectro- 

photometer with Graphics ...................... , ..... 1991 
TJA C T F  188 
TJA liutosamp]er 
TJA Prep Station 

TJA 188 Con~ofied Temperahre Furnace . 1991 
Perkin Elmer 5100 Zeeman ............................ 1990 

PE HGA 600 
PE AS-60 

Vafim 4WZ GFf i  (2)  .......-.e....sss----..... 1m 
Buck Sdentific Mercury Andpr 400 ..-..... 1990 
Buck Scientific Mercury Analyzer 400-..-.-. 1991 
Leeman PS200 Mercury Analyzer .....-..... .. 1992 
Leeman PS200 Mercury Anaiyzer ........,,.,... 1993 



Inductively Coupled Plasma 
ICP 61 Plasma Spectrometer 

Spectrometer 21 DB. Bausch & Lomb 
...... Stack Sampling Equipment, Joy Unit .2 1982 

I 
................................... p e r m 0  Jarre1 Ash) 1988 

Auto sampler-TJA 
................................................. ARL 3560 ZCP 1990 

ARL Auto sampler 
ICP 61E Trace Analyzer 

........ Total Organic Carbon Analyzer. Ionics 1982 
Total Organic Carbon Analyzer. 

Schmadzu 5050 ................. .. .................... 1991 
Carbon Analyzer Leco CR12 ......................... 1989 
Tom Organic Halogens ................................. 1983 

................................... (Thcrmo Jarrel Ash) 1993 
............................... ICP. TJA Trace Analyzer 1994 

Wet Chemistry - Inorganic 
DESCRlPnON YEAR ................................................ Air Compressor 1990 .................. Analytical Balance. Mettlcr H80 1984 

................................... Ash Furnace. Lindberg 1984 .................. Balarrce Analytical, Mettter H80 1984 
Balance. toploading, Oham model 400 
Balance. heavy duty solution, Ohaus 

........ Cadmium Reduction Nitrate Columns 1985 
.................. Centrifuge. Damon IEC Clinical 1984 

........................... Conductivity Meter. HACH 1983 
Digestor. 36 place LABCONCO 
Electrode (Ammonia) 95-12 Orion 
Eiectrode (Fluoride) 94-09-00 Orion 
Flow Injection Analyzer. Lachet Quikchem 1991 
Six Place TCLPfEP TOX Tumblers (2) 
Extractors 
Zero head (12) 
Funnels, Buchner 
Millipore Membrane 
Gooch Crucibles ............................................. 1983 

................. GCA Heater Dessicator/Precision 1984 
.............. Glass Dessicators. Large and Small 198'1 

D o h a n  Microcouiometer MCE-20 
Tumbler (CLP). Millipore 
Vacuum-Pressure Pump. Thomas ................. 1984 
ISCO Autosampler 
CEM Microwave Digestion System-205 
Dionex DX300 Ion Chromatograph ............. 1993 

High Hazards Laboratory 
DESCRlPnON YEAR 
Analytical Balance. ASP Model 2410 .......... 1986 
Blender. Waring ........... .. ................................. 1984 
Chemical Carcinogen Glow Box, 

LABCONCO ................... ... ...... ,, ............... 1984 
........ Heated Dessicator. Precision Scientific 1984 

Shaker. Ebcrbach ............................................ 1984 
Special Glassware 
Columbia Fisheries Dioxin Protocol ............. 1985 
Sonic Disruptor. Sonicator . Heat Systems . 1985 
Infrared Spectrophotometer. 

Perkin Elmer (model 337) 
MuMe Furnace. Linberg 

' Samsung Storage Refrigerator 
Laboratory Furniture 

............. 1 . Four Foot Hood, KEEWANEE 1985 
................. 1 . Six Foot Hood, KEEWANEE 1985 

Glassware 
Heating Mantles 
Electrothermal .SO O.C (12) 
Hoods. Labconco . 6 Foot 
Hot Plates & Stirrers .................................... 1983 
Integrator. Hitachi D2000 . 
Ion Chromatograph, Diones ........................ 1982 
Dionex-DX100 Ion Chromatograph ............. 1992 
Karl Fisher Titrimeter. Bechman KF4 .......... 1983 
Mettler Ultrasonic Cleaner ............................ 1982 
MuMeFurnace. Lindberg 51828 
Neslab Coolflow CFT-33 ................................ 1985 
Neslab Coolflow CFT-75 ................................ 1989 
Oven. CMS Equathenn Dl262 
Oven. Precision .............................................. 1986 
pH Meter. Orion (Portable) ........................... 1982 
pH Meter. Corning ......................................... 1983 
Plastic Dessicators. Large ............................... 1984 
Spectrometer . Bauscfi & Lamb ..................... 1984 

Data Management 
DESCRlPTlON YEAR 

................... Computer. Gateway 2000 486/33 1991 
16 Mb Memory 
300 Mb Hard Disk 
150 Mb Tape Backup 
450 Watts U P S  

WYSE 60 Terminals (7) 
Epson FX-850 Printers (7) 
EX800 Printers (1) 
LaserJet Printers ( 1) 

....................... Computer? Perkin Elmer 3203 1986 
LIMS System. 6 Terminals 

I 



Data Management 
(continued) 

Comiers 
Xerox 1065 ............................................. 1989 
Xerox 5065 .............................................. 1990 
MiTA 4055 ............................................ 1987 
Savin 7500 ............................................. 1991 
MITA DE131 
Sharp SF-2027 

Facsimiles 
Canon FAX-730 
Canon FAX 410 
Canon FAX L770 ....................................... 1991 
Canon FAX L700 

ment - 
GANDALF PACX IV, PBX 

Terminal Ports (196) 
Computer Ports (96) 

INMAC 64 port Sman Switch 
Packard Bell 2480 baud modems (4) 

Five Hewlett Packard Computers 21 17F ..... 1986- 
1990 
2 Megabyte Memory W/RTE 6TVM & Aquarius 
Rev.E 
Disk Drive, ffP 7933,404 Megabyte (5) 

Hewlett Packard A900 Computer , 4 mb(3) 1990 
Disk Drive, HP 7937,500 Mb 
Tape Drive, HP 9144 (3) 
Disk Drive, Hf 7935,404 Megabyte 
Disk Drive, HP 7914,130 Megabyte 
Tape Drive, HP 7970B, 9 Track 800 BPI (2) 
Tape Drive, HP 7970E, 9 Track 1600 BPI(4) 
Terminals, HP2623 (20) 
Terminals, HP2648 (2) 
Terminals, HP2627 (3) 
Terminals, HP2621P (3) 
Temhal, HP 2397A (1) 
TerminaI, HP 2393A (1) 
Terminal, KP 2622 (1) 
Terminal, HP 2392 (1) 
Terminal, HP 150 (1) 
Printers, HP2934A (I 1) 
Printer, HP Ruggedwriter (3) 
Printer, HP 2563B (1) 

One Hundred Computers, D M  PCs 
and Compatibles ........................... ,1986-1991 
40 to 200 Megabyte Disk Drives 
Streamer Tape Back-Up System (2) 

Printers 1987-7 991 
Laserf et, Hewlett Packard Series III (2) 
Laserfet, Hewlett Packard Series IIIsi (2) 
LaserJet, Hewlett Packard Series II (1 )  
Lase~Jet, Hewlett Packard Series IIP (1) 
Paint Jet, Hewlett Packard (1) 
DesWet Plus, Hewlett Packard (1) 
Scaolet Plus, Hewlett Packard (1) 
Epson ~X85bs (18) 
Epson EXlOOOs (6) 
Epson FX1 00 (1) 
Epson FX286 (1) 
Epson LQ500 (1) 
Epson EX800 (4) 
Epson LX800 (1) 
Epson EPL-7000 (5) 
Epson Action Laser I1 (4) 
Star SGlO (1) 
Panasonic KX-PI191 (I) 
Panasonic KX PI180 (1) 
Panasonic KX-PlO92i (I)  
Okidata Microline 182 (1) 
IBM Proprinter 11 (1) 
Texas Instruments Microlaser (4) 



Personnel Training I All training information including method QA/ 

C C D w ~ ~  PACE 1 OF 2 

DOCUMENTATION OF UALIFIED 
A A l A l . R I P A I  T F M P  

8 PERSONNEL PERFORMI G I 

All positions involve on-the-job training. This 
training requires the reading of a Standard Oper- 
atiDg Prmdure; p e ' f o ~ ~  of 'ha' ~''ed'r~ 
under close supexvision; and documentation of 
the understanding and proficiency on a form 
which is part of each departments' SOPS (see figure 
13). 

I FIGURE 1.3 Example of Training Documentation ] 
- . ,.. , 

QC as wellas health and safety documentation 
is maintained in the employees' training file. 

training arc maintained by the QAIQC 
*dude taken by 

the employee, and any certifications obtained 
by the employee from attending these classes. 

mg is in these fla 
also. 



SECTION 2.0 - SAMPLING PROCEDURES 
OF 

SOUTHWEST LABORATORY of OKLAHOMA, INCA 
QAIQC MANUAL 

HAS BEEN INTENTIONALLY OMITTED 
FROM THIS DOCUMENT 



r 

A criticd aspect of sound sample collection and 
analysis protocols is the maintenance of strict 
COC procedures. COC procedures include inven- 
torying and documentation during sample 
collection, shipment, and laboratory processing. 
A sample is considered to be in an individual's 
custody if the sample is: (1) in the physical 
possession or view of the responsible party; (2) 
secured to prevent tampering; or (3) piaced in a 
restricted area by the responsible party. 

3.1 CHAIN-OF-CUSTY)DY 

Sample Label 

A label is attached to all sample containers at the 
time of collection. The label is written in indelible 
ink and contains the following information: 

8 Sample number/identification 

I Date and time collected 

8 Purpose of the sample (analyte and sample 
group) 

Source/location and location of the sample 

Contract task number and title of project 

Preservative used (if any) 

8 Collector's name or initials 

An example of a sample label is presented in 
Figure 3.1. 

Chain-of-Custody Record 

Sample custody is initiated with the detailed record 
keeping by the field sampling personnel. COC 
establishes the documentation and control neces- 
sary to identify and trace a sample from sample 
collection to find analysis. It includes field sample 

- 
\ - SOUIBWM.XAB~RATORY 

OF OKLAHOMA, hc 
(918)25t-7x8 

SITE NAME DATE 

ANALYSIS TIME 

PRESERVA~VE 

-- 

SPECIALTY CLEANED CONTAINER 

FIG. 3.1 Example af Sample 
Bottle Label &Sampfe Tag. 



labeling to prevent mix-up, custody seals to pre- 
vent sample tampering, secure custody, and provide 
the recorded support information for potential 
litigation. 

COC fonns are used to document the integrity of 
all samples. To maintain a record of sample 
collection, transfer between personnel, shipment, 
and receipt by the laboratory, a COC form will be 
m e d  out for each sample set at each sampling 
locati~r~, The.COC form wiil contain the following 

ation: 

i ample  number (for each sample in shipment) 

8 Collection date (for each sample shipment) 

1 . T i e  sample was obtainedfor collected 

1 8 Number of containen of each sample 

I . Sample description (environmental matrix) 

I 8 Analyses required for each sample . Shipment number 

I I Shipping address of the laboratory 

I . Date, time and method of shipment 

I Spaces to be signed as custody is transferred. 

The individual in charge of shipping samples to 
the laboratory is also responsible for completing 
the COC form. This individual will also inspect the 
form for completeness and accuracy. Any changes 
made to the COC form shall be initialed by the 
person making the change. An example of the 

I 
COC form is presented in Figure 3.2. 

Transfer of Custody 
and Shipment 

Samples are to be accompanied by an approved 
COC record. When the possession of samples is 
transferred, the individual relinquishing the 
samples signs and records the date and time on the 
COC document. The individual receiving the 
samples repeats the procedure. This record repre- 
sents the official documentation for all transference 
of the sample custody until the samples have 
arrived at the laboratory. 

If samples are to be split with another labarabnry 
facility or governmental agency, a separate COC 
record is prepared for those samples. Tbis COC 
record indicates with whom the samples have be= 
split and is appropriately signed and dated a 
the time of transfer of splits. 

Laboratory Custody 
Procedures 

The Sample Control program describes the labora- 
tory custody procedwes assodated with sampic 
receipt, storage, preparation, analysis and 
rity. Sample control is maintained at SWIX) 
through the use of several tracking systens de- 
signed to protect sample integrity. Trackingqsmm 
include the use of laboratory COC pmadums, 
locked sample storage, sample request forms, and 
sample analysis requests (in the form of project 
sheet). 

Laboratory COC procedures include sample in- 
ventory and record maintenance during sample 
collection, shipment and laboratory proccssin& 
The Sample Custodian (SC) manages d tracks 
the storage and distribution of samples after their 
arrival. 

An overview of the sample trackkg and COC 
procedure to be employed is presented in the 
Figure 3.3 flow diagram. It includes the foUowing 
components: 

1. Laboratory COC documentation is initiated 
by the SC when the sample is relinquished by 
the courier. 

After sample shipment arrival, the SC begins 
sample inspection and log-in. Cooler tem- 
peratures are recorded for those clienk 
requesting it, otherwise samples received wann 
will be noted on the Chain-of-custody. Samples 
are checked for preservation in the sample 
preparation area and recorded on w o n /  
Digestion Logs. All samples are illsptcttd: 
comparisons are made between the clients 
paperwork and that paperwork supplied by 
the Project Officer (i-e., Sample booking In- 
formation, Figure 35). Anomalies arc nded 
in the COC form and the QientlLab Commu- 
nication sheet (Figure 3.6) as the d e n t  is 
notified. 
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SO- LABORATORY OF OKLAHOMA, k. 
1 7 0 0 ~ .  Abzny, ! jute C B m h  d, 0-, '74012 Offfa: 918-151-2858 b 918-251- 

INITIAL CO~TACT FORM 
Clicnc 

) Client Con- 

1 
- - - 

FIG. 3.4 Project S heet (Initial contact FOG I 

) Client P.O. No: 

b Billing Insmcrions: 

Avmtd Date 
Ria: 

W 

Phone No: 
>Ropoul: 

k FOUOWICI~ Date 

w SWL Conntx: 

bAnaIyndIlqucSts: 

MethDd R4UCS6 7 

>Deadionlimik - 

Commcnw 

- 
- 
- 

Appronmatc $ Volume 

- 
fkkhtiod Infomdon: - 

- 
* Rcquuad Qualifications: - 

DfCision Ctitcck - 
) Odwr Biddcs: 
Dalahchpt: 



3. Each sample is assigned a unique SWLO 
laboratory identification number which is cross- 
coded with the client's identification. Sample 
identification information is entered into the 
computerized laboratory dab base, and the 
assigned number is used to track sample loca- 
tions and status throughout the analytical 
process. 
The following sample information is recorded 
into the computerized laboratory data base 
system: 

H Customer and project information 

Date of receipt 

H Client identification 

H Date sampled 

8 Number of containers 

H Analytical requirements 

Other pertinent comments 

4. The SC logs in samples with the tests and test 
code information supplied by the project 
officer (figure 3.5 & 3.7) 

5. The field COC document is completed and 
copies are returned to the appropriate party(s). 

6. After the sample is iogged in, a LIMS gener- 
ated work sheet is generated (Figure 3.9). 

7. The work sheet informs the anaiysts/depart- 
ments of samples in-house. 

8. This internal sample tracking sheet docu- 
ments the movement of the sample from 
storage to sample preparation and back to 
sample storage. 

9. While within the laboratory, sample integriq 
is maintained through the use of locked stor- 
age areas. Samples remain in locked storage 
areas except .when being analyzed. 

10. Based on specific contract rtq-nt~, any 
remahhgsamples are eitherarctrivlcdin locked 
storage areas or disposed of properly. (See 

I 
figure 3.14) I 

In addition to the internal and external COC 
documents, a computer-generahtd listing of the 
sample analysis parameters is used hocontxoLsample 
flow and facilitate tracking within the b r a t q .  
Each laboratory unit is given the list of puamcters 
and is responsible for maintainingsample iate@ty 
(holding time), fulhlling COC requirements, sched- 
uling sample flow, and tracking sample status. 

Sample Custodian 

SC for the laboratory has duties and nsponsii  
ties that include but art not timited to: 

Receiving samples 

Inspecting sample shipping cuutainers for pres- 
ence, absence, and condition ok 

Custody seals, locks, "evidence tap?"' e tc  

Container breakage andfor container integ- 
rity 

Recording the condition d both shipping 
containers and mple containers (bottles, jars, 
cans, etc.) on aj propriate forms 

Signing appropriate docum- shipped with 
samples (i.e., airbilk, COC reaxd(s), traffic re- 
ports, etc.) 

H Verifying and rewrding agreement ar non- 
agreement of information on sample documents 
(i.e., sample tags, COC records, Ixaf6c reports, 
airbills, etc.) on appropriate fonrs; if there is a 
variance, the Project Officer (fO) is n d e d  im- 
mediately 

H Initiating tbe paperwork for sm@ anatyses 
on appropriate laboratory docnmtnts 

Labeling samples with laboratory sample num- 
bers and cross-referencinglaboratar).nd~~ with 
client numbers and sample tags (Figure 38.) 



I Placing samples, sample extracts, and spent 
samples into appropriate storage and/or secure 
areas 

1 Controlling access to samples in storage and 
assuring that laboratory standard operating proce- 
dures are followed during sample movement 

B Monitoring sample COC in the laboratory 

B Monitoring sample tags 

, R Monitoring storage conditions for proper 
sample preservation 

, Returning shipping containers to sampling 
teams or clients. 

I 

3.3 SAMPLE RECEIPT 

Upon arrival at the laboratory, all sample shipping 
containers are opened and inspected. Field sam- 
pling personnel are notified on the same day of 
any problems concerning the samples or docu- 
ments associated with the shipment. If samples 
arrive on a Saturday and field sampling personnel 
are unavailable, notification is made on the next 
working day. 

Initial Receipt 

All samples will be received by one of the Sample 
Custodians (SC). For weekend sample receipt, a 
designated person shall receive the samples and 
store them properly for sample log-in processing 
the next business day. 

All samples received shall be considered to be 
hazardous samples, and all shipping containers 
shall be opened in an approved exhaust hood or an 
approved, well-ventilated area. All personnel 
associated with sample receipt are required to 
become familiar with safety procedures for the 
handling of hazardous samples. 

The objective of the sample receipt procedure is to 
ensure that all pertinent information about the 
condition of the sample is recorded, 

Examination of 
Shipping Container 

The SC lor will examine the shipping container and 
shall record the following information on the 
COC sample log-in sheet. Only one project or 
sample batch may be recorded per sheet. 

1 Condition of container, noting any damage, 
etc. 

U f resencelabsence of COC seals and their wn- 
di tion 

W Labeling on shipping container 

Opening Shipping Contafner 

No shipping containers should be opened except 
under ~ K I  approved hood or in an approved, well- 
ventilated area. Approved hood space andlor 
approved, well ventilated areas shall be deter- 
mined by the Laboratory's Health and Safety 
Officer or the Corporate Health and Safety Of- 
ficer. Prior to the removal of samples, plastic-backed 
absorbent pads should be laid out to receive sample 
bottles. The SC shall note on the sample log-in 
form the following: 
1 Presencelabsence of the COC record(s) 

1 Presencelabsence of airbills and/or bills of 
lading documenting shipment of samples 

1 Necessary project and sample information en- 
closed with the shipment 

W When samples arrive without ice or blue ice. 

Sample Removal 

The SC shall note on the COC form the following: 

r Condition of samples (intact, broken, leaking, 
cold or ambient, headspace in VOA vials, etc.) 

1 Presencelabsence of sample tags 

If the sample tags are present: 

Record sample tag document control numbers 



Compare sample tags with COC record(s) 

Document whether these numbers agree 

8 If the sampie t ag  are not listed on the COC 
record, record this fact. 

If an odor is noticed after opening the shipping 
container prior to sample removal, it must be 
noted on the COC. 

Sample Document Verification 

The SC will compare the fotlowing d~cuments to 
verify agreement among the information con- 
tained on them: (a) COC; @) sample tags; (c) 
prepared project sheets; and (dl contract requim- 
rnents. ?he SC s ~ U  document agreement among 
the forms and shall note any discrepancies found 
on the sample log-in sheet. 

If samples recorded on the COC record 
were received and no problems observed, the SC 
will s i p  the COC record in the "received for 
laboratory by" box 

If problems prr noted? the SC the 
COC record and note problems in the "remarks" 
box or reference another form that details the 
problems. 

If discrepancies are found, they shall be re- 
ported to the PO for clarification. 

In addition, samples to be analyzed are checked 
for holding time requirements as fisted in the 
Tables 2.1 and 23. Where sample preservation 
and/or sample holding time requirements are not 
in accordance with 112 table, the appropriate PO 
is notified. 

3.4 SAMPLELOG-IN 

Following inspection of shipping containers, 
records and samples, the sample information will 
be added to the project information on the project 
sheet by the SC. Should any of the project 
information be incomplete or any other problems 
arise, the sample shall be placed on hold and the 
problems will be noted on the Clienuboratory 
Communication System Sheet (Figure 3.6). This 

problem sheet shall be forwarded to ttre PO fur 
resolution. The samples shad Ilemain a, hold until 
all information necessary for kg-ia is received. 
Information concerning the sampk will be entered 
into the laboratory data base to maintain an 
official record of receipt of tk s a m e  Comc- 
tions will be made once the PO mdves all problems. 

Any samples not properly p-wiU be noted 
on the COC and the field smpibg- wiIl k 
notified immediately of the @tern. He will 
determine the necessary correQiR action. 

In the event holding times may be d t d ,  the 
PO shall contact the field sampfhtg manager or the 
&nt immediately to correct any @-in problems. 
In the event holding time for anat@s is ercttdtd, 
the PO or SC shall notify thc field sampling 
manager or the client and requert either resampl- 
ing or instruction for proceding wi& the analysis. 
If analysis is to be performed m the original 
samples, the PO shall note the fact that the 
holding time has been exceeded, and a comment 
to this effect s h d  be added to tht final m r t .  

3.6 SAMPLESPCCrnNG 

When diena rupp~y their - when 
buk samples are reccivcd, the SC split the 
sampler to prwide meient auots fm 
analytical procedure that is to be performed. The 
following guidelines shatl be used to determine 
the maMer in which 

Water sample8 - lnwgank 
Parameters QnaSy 

ne sc the ppPmPriatC 
determine the -Pit quanti- 

ties required for analysis. If m t  sampk 
exists to produce the aliquots naebad, the SC shall 
contact the PO for a priority liP of parameters, 
shall split the samples into proper oontaincrr, and 
shall complete the log-in proccdrse. 

Water Samples - Organic and 
Inorganic Parametfi9r~ 

When bulk samples * for and 
organic analysis, the SC or penme1 doing wla- 
tile analyses shall spiit out a p o h ~ n  for any 
required volatile analysis and m f e r  - P ~ ~  
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SAMPLE LOG-IN SHEET 

Lab N m a :  P a 8 0  of- 

R a w i d  By (Prim1 N-0): -- LOB-in Dale: 

Recabred By: (SLg~umrc): 

REMARKS: 
CONDITION 
OF SAMPLE 

SHIPMENT, ETC. 

thse Nmbor: CORRESPONDING --- 
ASSIGNED 

LAB 
# 

h p h  D o U v q  
Orap No: 

SAS Numb?: 

REMARKS: 

I. fhtady Sul(r)  m U A b r s a t '  
hucv=oka 

2. Clulody S d  Nos.: 

3. Chakn-of-Custody R c r W A b r s n l *  
RKordr 

4. Tnffic flepcuta a R s r o n U A h t l  
Plclrhg hl 

5. A w U l  A&biIl,'Slicku 
PYesm~AbranI' 

3. AlrbUNo: 

7. S.mplc Tags ~ W A b a t n t  

S ~ m p l s  T.8 Uud/Nor ~ s t d  
NuQbers on chain-of - 

cu*od y 

8.  Srmpkc Condlttan: La~cuBmkcn*l 
-l 

9. Doem tnf-lion on 
cunody rtcards, fdf~c 
re-. .nd nmpls 
uBr . ~ r s s 7  Ycflo* 

10. Dllc Roctbvcd u h b .  

I I. Ilmo Rccclvud 

Sample Tranrftr 

R a w :  

h 1 ; :  

By: 

On: 

EPA 
S W L E  

I 

SAMPLE 
TAG 

I 

- 

- 

I 

-. . 



,,, , . ..,,, . ,.,,,. ,... . . ,. . . -. JKLAtlOflA . f 142. D a t e :  10/27/C3 
1704 W. ALEAHY SUITE C Eoisode: 16075 
BROKEH ARROW, OK 74012-1421 C l a e n t :  EPA 

Proiect: 21032 
SAMPLE LOG-IH RECORD 

16475.01 1012S193 Ft9I9 1 Y I L  I I8 =I5 4 11114193 lPtDPOR PEST UP ClMllh 

E r n T I D N  m 1~121193 

115J15 1 11114193 PCKF W4.P OUIO1.B 

ms 4 13114113 WYU Ptlll a.P DLIOl.0 . 
nrrm~llru n lomn 

E I W T S W  f0 161- 

16075.03 10I25I93 FTPll (CASE1210321 4 b W 1 5  4 11114115 U PEST UP OUlOlb 1 I 

lb075.04 10125193 FT922 lCASEl210311 1 1 St815 4 11114193 B PEST ttP U O L b  

EITRACTI W n 1 0 ~ 2 ~ 9 3  

m~s 4 1111~19s M VDMY m1.e 

RS515 4 11114193 CD BllA W LP1.8 

EXMINI n ~ornrn 

FIG. 3.9 Sample Work Sheet 



I FIG. 3.1 0 l ntemal Samp eTracking (Extraction Log) I 



VOUllB CyMs VOLATllES GCJMS RUN LOG ~ A m ' u B m  

SWOK / AATS 

I 

NNE F U  1D: YETH#IFn.€S 

lt&lwwm DATE 
eepREm ARCHlVETAPEk 

~ J - t U o n r -  
9M,/MTS * 1700 W m  kum B R ~ N  ARROW, Or 7401 2 (Vt)11006M92411 

- 

FIG. 3.1 1 Internal SampleTracking (Votatiles GCMS Run Log) 
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FIG. 3.1 2 Internal SampleTracking (Sample Digestion Record) 
A 

I 

XO / MTS &mnlt,liqntion Record 
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1782821.0lrS #0=17S 50 A M I CQIU CU!U (2 0.5 Ill U-1,Y-2,IS 

ITOZI.QU(SD 9~0srn00~75  56 II? 50 le, BIB r ~ u  (2 0.5 m u-i,~-2,1s I 

17924.62 940fOPAQ5XlO 100 II? 160 RL COlU  MIL (2 

178t4.05 9 4 ~ ~ ~ 9 ~ 0 5 3 7 ~  100 II 109 R W!CL mla r : 

IlE4.04 940S09M5nb !OJ R i  IOP L COIC? SIR !2 

178U.01 94030(IPOdl? :0a n? 103 1 LIIC. E/L (2 

IZBU.02 9403WBW2B 164 RL 1s R tDlCl CO/CL (2 

l ~ . O B S  919TQPm28: lot El 1 1  K WiCL m u  (2 I.? fi Y-1,Y-2,t! 

I ~ L . Q ~  ~IOIWDWIS 180 n lo? a cola m l n  (1 1.3 IIL #-l$-Z.l5 

1783a.03 OlOliWA264 1s 2, 1% EL rota EIISL (. ? 

lmb.04 94~31 1k05412 IW fi iofi PI: ~ a r s t  CDIU (1 

17~35.05 940111~ls413 IUO a ica IR NICL am iz  

178Jh.Ob H031lMUI5 ICD L 100 IE MICL CDICL (2 
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SAMPLE DlSTItLATlON RECORD ? h a  

IHOlt*NtC DETMTMWX 

O O F l m O  

OlrolranIWI (kbYQpnBachWa - 
fwd- M YOh 

~ a w m n  b r m r  or Our* Ircr 1700 W. kum h u  -, OawPu 74011 (hat9111 251-2- F u  (91a) ZSl-2593 I I ~ 1 1  

FIG. 3.1 3 Internal SampleTracWng (Sample Distillation Recmd) 
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SWlHwt-b$ I ,+kU))\'kltlliY LW Ilhl WUI.U.. IN1.- 
l - - ~ ~ ~ ~ ~ ~ ~ = = = ~ = ~ w w ~ w ~ ~ u ~ - a = = =  

I ro* 1 

S m t S  READY TCJ BE ARCHIVED PROWL.EU LW 04/04/91 
~I~I~II-.~~~UI~UIIIUL- E=I~IIIUUIIU-I= 

S m  U I W T  DEStHlPTiuN MATRIX REWWTED -- - - ---- -- 
S447.00 FS8A W-2 W r)4/03491 
21447-09 RSW nu-PIA w w / p s n ~  
5447.10 US- W-Z1H 3 J4/03/P1 
5447.11 usm w r ~ / n  u 
5447.12 US& rW-98 W 04/03'91 
947.13 RS-m mY-5 Y 04/03/91 
W47.14 m PY-3 Y 04/03/91 
5447.15 RSlA IW-4 W 04/03/91 
3447.16 RSaA -14 W W / W V l  
3447-17 M ~ U - Z C I H  W 04/03/91 
5447.18 R S m  M - 1  SCI Y 04/03/91 
5447.19 W PIY-25 W (L9/03l91 
M47.20 RS& -54 W 04/03/91 
5447.21 R8& TWIP k A H K  W W / O S / P l  
5447-22 m -6 U W/OX&1 
3447.27 M -24 W W0031PI 
5447.24 RSm -23 W 94/03/91 
W47.25 R S m  PY-22A W W/05/0t 
W7.21  R S W  M-1BEI W 04/03/91 
5447.27 M Pk)--lltt W 04/03/91 
M47.L'8 RSin NU-ZV U 04/03/91 
Wa7. ,V m H e 3 3  W 09/03./91. 
3447.20 RS& my--3,: W 04/03/91 
5447 -31 US& -30 U W/03*"91 
3447.3;: R!S& EWZP BLANK W 04/03/91 
5447,33 M M-~ I A  w oaro3/vi 
5447. >4 R a  IIY-1HT W 04/03/71 
s447.25 RSIA -19 ul w/OU91 
5447 .-A RS&l P)(J-'Lu 111 04/03/91 
5447 -37 R w  nu-27 W 34/03/91 
3447.58 RZj4*\ ItY-2tl W 04/03/V1 
3447.79 R W  TRIP HLCINK U W/03/Pt 
5450.01 KfPlCLACrK CIUTFALLOOl W 04/01/91 
$452.01 FWC 5- 1 Cj  04/03/Vf 
5452.02 FHC 5-2 S 04/03/91 
5432.0; FWC 5-3 S c)9/03/91 
9432-04 FK 5 4  S 04/03/01 
5452-05 FWC 5-5 S 04/03/91 
5432.04 FHC 6-1 S 04/03/91 
5452-07 FClC 6-2 S 04/03/P 1 
3452.08 FW 6-3 S 04/03/91 
5452 -09 FHC 6 4  S 04/03/91 
5452.10 FHC 6-3 S 09/03/91 
5461 -01 R M S -  5211.01 Y W/Ol/Vl 
34&,01 A T 6  1788,Ol S C14~02/01 
54&, 02 ATA6 1788.02 S &4/02/91 
5466.03 A TAS 1788.03 S 04/02/91 
S4L6.0r( A1 AS 1788.04 S M002/9t 
5467.01 ATAS 1789, la S 04/03/91 

FIG. 3.1 4 Sample Archive Record Sheet 



to the Process Laboratory where the remainder of 
the organic split shall be made by the Organic 
Extraction Group Leader. The sample will be 
returned to the SC to complete samples splitting 
for the inorganic portion, as described above. 

SedtmentsJSoll Samples 

Every effort win be made to acquire duplicate 
aliquots of these matrices. The sample will be 
made homogeneous after any portion required for 
volatile analysis has been removed by one or all of 
the following procedures: 

Stirring 

H Air drying and grinding 

H Pi: :-Scle separation 

H Quartering 
The Organic Extraction Group Leader shall ob- 
tain the aliquot for organic analysis after any 
portion required for volatile analysis has been 
removed. The remainder s h d  be given to the 
Inorganic Laborator Supervisor for further split- 
ting. If insufficient material exists to provide 
minimum quantities, the PO shall provide a prior- 
ity Iist of parameters. 

Samples are in locked storage areas except during 
laboratory analysis. The work sheet informs the 
analyst of what samples are needed for sample 
preparation and/or analysis (Figure 3.8). Internal 
custody of the sample is documented in the Sample 
DigestionExtraction Log, or in the case of Vola- 
tiles, the GUMS .Run Log (see Figure 3.9 through 
Figure 3.12.) All laboratory personnel who receive 
samples are responsible for the care and custody of 
sarnples born the time each sample is received until 
samples (or appropriate documentation as to dis- 
position of the empty containers) are returned to 
storage. AU subsets (extraction, digestates, etc.) of 
the samples shall be kept in locked storage which 
is controlled by the appropriate laboratory man- 
ager. (See Appendix D, Standard Operating 
Procedure for Laboratory and Sample Security.) 

3.7 SAMPLE STORAGE 
AND DISPOSAL 

-7 
I 

Once the samples have been logged into the 
computer system, the SC shall be responsible for 
the following: 

Sample Storage 

1. Samples and extracts shaH be stored in a 
secure area I 

2. Samples shall be removed from the shipping 
container and stored in their original contain- 
ers unless damaged 

3. Damaged samples are to be documented and 
PO or the client is contacted immediateiy to 
notify him of the damaged samples. 

4. Storage area is to be kept secured at all times. 
SC will control access to the storage area. I 

5.  Samples removed from storage will be docu- 
mented. All transfers of samples are 
documented in the internal COC 

6 VOA samples will be stored scparatdy from 
other samples. 

7. Standards are not stored with samples. 1 
Sample Disposal 

1. Upon completion of the anal* m archive 
list is generated each month ( F i  3.14). I 

3. The SC shall be respomible for retumhg afl 
unused bottles, shipping containers, packing 
materials, blue ice packs, and if requested, the 
unused sample portions to the dicnt. 

2. When smpib analysis and all QC cbtch  YE 
been completed and a final report has been 
issued, the unused sample portion sb& be 
archived for a period of not less than 60 days 
after the report has been issued 

4. Any sample remains shall be properly dis- 
posed of after a 120-day period, d e s  further 
instructions are received from tbc PO,or di- 

, 



cnt Sample disposal shall be documented on 
the archive list (Figure 3.14.) 

5. For more information (Details on Disposal of 
Samples & Waste) see Appendix D-25. 

3.8 FIELD DOCUMENTATION 

Held Sample identification 

Sample tracking is accomplished in the field by 
assigning each sample a unique number as it is 
colleded. This number is traceabEe back to the 
day, time, site, and depth (where appropriate) of 
mlleetim. 'Ibis is recorded on a sample labe] and 
the COC form as well as in the field logbook All 
containeTS me labeled prior to m a  sampling, 

Daily Logs 

Daily logs are kept during field activities by the 
Field Supemisor at each site. These daily logs are 
kept in a bound field notebook of water-resistant 
paper. All entries are made legibly in indelible ink, 
signed, and dated. Information that is to be 
recorded in the field notebook includes: 

Date, time, and place of sampling 

Field QC samples, as applicable 

* Wcathcr at time of in- 
cluding ambient temperature and approximate 
wind direction and speed 

Data from field analyses (e.g., temperature, 
specific conductance, PH, and alkalinity of water 
m ~ l e s )  

I Turbidity of water samples 

Data from physical tests (sludge tests, etc.) 

Observations about site and samples (odors, 
appearance, etc.) 

Fnformation about any activities, extraneous 
to smpling activities, that may affect the integrity 
of the s a m ~ l a  (such as low-flying air- n e x b ~ ,  
fonil-fueled being used painting 

king carried out  UP*^ of sampling 
sites, etc) 

Analyses and required presemtim techniques 

Sample cooler temperature readings. 

Corrections to Documentatton 
When it becomes necessary to make conections to 
any form of documentation (e.g., sample tags, 
COC forms, daiiy iogbooks), the obsoletc infonna- 
tion is crossed out with a single line and the 
changes are made and initialed by the person 
making the change. 

Dl~p~sltion of D O C U ~ ~ O ~  

Upon mndusion of the field effon at a sampling 
site, all field documentation (i.e, map, well logs, 
logbooks, photographs) is clearly labeled idplaced 
in the project files. 

3.9 LABORATORY 
DOCUMENTARON 

Samples Labelingfldentiffcatbn 

The SC shall assign laboratory sample numbers. 
Tbese nrlmbers will be listed on a doeamart to 
aops-referenfe the dieDt num& hg 
number, and laboratory sample number. 

taboratory sample numbering is amplised of an 
"Episode" number (Episode meaningdient batch) 
followed by -01 for the first sample, .02 hignating 
second sample, etc. These numbers ut bquen- 
tially generated by the SWLO "UMS" m. 

SWLO m Client ID 
Example: 3001.01 Sample A 

3001.02 Sample B 
3001.03 Sample C 

This unique sample number &all bC d for 
sample identification during storage, analysis and 
dab reduction, data validation, and rcporhg 



Fllllng of Log-in Information 

Work sheets and internal chain-of-custody are 
sent to the various departments (i.e. inorganics, 
GC/MS, GC, etc.:) 

The SC or a designee will log in samples. The date 
on the receipt form will be the date of sample 
receipt in the laboratory. The time, date of 
collection, and recipient name will be noted in the 
remarks column of a COC sample log-in sheet 
(Figure 3.8); and the origmal receipt documenta- 
tion will be attached to the COC record. 

-- 

Sample Log-in 
Document Storage 

There will be two repositories for documents asso- 
ciated with a project. The first repository is the 
project file. This file will contain the foIlowing 
documents: 

B Contracts, purchase orders, task order, and/or 
other work authorization 

I Original project sheet 

Computer-generated project sheet 

Project rnodifrcation forms 

The second repository for related documentation 
is the analytid data file, which will contain a copy 
of the final project report/QC report and any 
other documents related to the project analysis 
(i.e. 1) signed airbill; 2) signed chain-of-custodies; 
3) work sheet; 4) sample tags; 5) traffic reports; 6) 
bench sheets; 7) riiw data). 

Corrections to Documentation 

When it becomes necessary to make corrections to 
any farm of documentation (e.g., sample tags, 
COC fonns, daily logbooks), the obsolete informa- 
tion is crossed out with a single line and the 
changes are made and initialed by the person 
making the change. 

3.9 SAMPLE PACKAGING 
AND SHIPPING 

I 

! 

Preparation of 
Samples for Shipment 

The following is a description of the procedure 
followed when transporting environmental samples 
from the sampling site to the Iaboratory: 

The outer surface of all sample containers is 
cleaned with bottled water and paper towels. 

Sample collection points, depth increments, 
1 and sampling devices are identified and docu- 

mented. 

Lug book entries, sample tag, COC forms, 
and field record sheets with sample identification 
points, date, time and names or initials of all 
persons handling the sample in the field are cam- 
pleted. 

Custody tape is wrapped around the neck and 
cap of each container. 

Samples and trip blanks are placed into a 
sample cooler provided by the laboratory along 
with blue ice packs. After a cooler is filled, the 
appropriate COC form is placed inside the cooler 

CUSTODV SEAL 

Date 
Signature I 

FIG. 3.1 5 Example Custody Seal foi 
Sample Containers/Coolers 



and the outer surface of the cooler is cleaned. 

Glass sample containers are wrapped with 
plastic insulating material to prevent contact with 
other sample containers or the inner walls of the 
cooler. 

Once all packaging is completed, each cooier 
is sealed with identifying 1abeWcustody seals (see 
Figure 3.10) which are initialed by the field Sam- 
pler for COC procedures. Custody seals are placed 
across the binding tape that secures the ]id of the 
shipping container for both the front and back side 
of the container. For the back side, the custody 
seal is placed across the hinge, if possible. 

I Samples are classified according to the De- 
partment of Transportation (DOT) regulations 
pursuant to 49 CFR. 

The laboratory is then notified prior to ship- 
ment that samples are being sent to the laboratory 
for analysis. ?his notice should be given at least 24 
hours in advance of the expected sample arrival 
date. Notification includes shipping information 
(i.e, airbill number, courier company, number of 
shipment containers to be sent). 

Shipping Containers 

Samples are packaged in thermally insulated, rigid 
coolers, according to DOT specifications 173510 
and 172 Subpart. B, C, and D, and Subparts A and 
B of Part 273. Sample containers are placed in a 
cooler that contains blue ice and absorbent pack- 
ing for liquids or styrofoam packing for solids. The 
completed COC form is placed inside the shipping 
container, unless oderwise noted. 

Marking and Labeling 

The cooler is marked as f ~ ~ o w s :  

r Proper shipping name: Hazardous suhmce, 
liquid, or solid . H~zardous class: To be determined (hbcl 
placed upper left corner of outer m n w )  . Labels: "This Side Up" Or afrows pbced on 
the opposite side of the outer container if a liquid 
is to be shipped 
8 Custody tape is wrapped twice, in a single 
strip, around the outside of each m l e r  and 
initialeti. 

A hazardous material shippers certificatkm is fillled 
out and wiII accompany the shipment The con- 
fainer is secured with strapping tapt Prevent 
leakage. 

Shipping Transportation/ 
Courier 

It is reuxnmended that an memight upsess ser- 
vice (i.e., Federal Express) be used for sample 
transport. If an air freight semi= is used, samples 
can be picked up at the airport (located 20 minutes 
from the laboratory). Whensamples arescheduled 
to arrive at the laboratory on a h d a y ,  the 
laboratory must receive notie of this shipment at 
least 24 hours in advance. 



&libration is the process for determining the 
correctness relative to physical or chemical stan- 
dards used or assignedvalues in scales of measuring 
instruments. It establishes a reproducible refer- 
ence point to which all sample measurements can 
be correlated. Instruments are calibrated as per 
method (i.e., SW846 CLP-SOW, etc.) The follow- 
ing are examples of those calibrations. 

4.1 FIELD EQUIPMENT 

All field equipment is calibrated daily prior to use, 
and immediately recalibrated if field personnel 
suspect that the calibration may have been altered. 
Reasons for such alteration include change of 
batteries. equipment being dropped or hocked 
around, or significant changes in temperature 
since the last calibration. Since instrumentation 
and proscduns are mntinuall~ being 'pdated* 

personnel are required conrult 
priate instruction manual for calibration 
instructions. 

Specific Conductance Meter 

With the instrument turned off, check the 
meter's mechanical zero setting. Adjust the screw- 
driver adjustment control on the meter face if 
necessary to obtain a zero reading. 

Press the power switch to on and press the 
battery check switch. Venfy the meter needle 
deflects to the battery check area. 

Connect a clean, dry probe to the instrument. 
Remove the instrument from its carrying case and 
place it on a padded surface. 

Press the 0-2 range switch and venfy that the 
meter reads zero. If it does not, adjust the null 
adjust potentiometer RB9 on the ampiifier circuit 
board to obtain a reading as near zero as possible. 

Press the 0-2000 range switch. 

Immerse the probe in the 1000 mgll sodium 

chloride solution. The meter should read 1990 
uhoslcm. If it does not, adjust the standardization 
potentiometer R32. 

pH Meter 

Connect the two probes to the appropriate 
jacks on the instrument panel. Be sure that fill 
hole in the pH electrode is uncovered. The fill 
hole is to remain covered at all times except for 
calibration and pH measurement. When the elec- 
trode is not in use, slide the mbber sleeve over the 
fiU hole. 

pH 4 and pH bufler mlutioas by 
dimlving the mntenD of one powder of 

in sepvate 50 mL dem- 
water. 

Select the Ttc) mode and r n e a s u ~  he tern- 
peame  of each buffer dutioe Refening to the 
temperature coefficients table, determine the ac- 
tual pH values of the buffer solutions for those 
temperatures. Calculate the difference between 
the pH values. 

Immerse the probes in the pH 4 buffer solution 
and the pH mode. appm-tely 30 
se"n& to reach equsbrium and adjust the CAL 
control to obtain 0.00 reading. 

Remove the probes from the pH 4 solution and 
rinse thoroughly with demineralhd water. 

Immerse the probes in the pH 9 buffer sdu- 
tion. Allow approximately 30 seconds for the 
probes to reach equilibrium. Adjust the SPAN 
control for a reading equal to the diflennce value 
calculatedl above. 

Adjust the CAL control for a reading equd to 
the actual pH value of the pH 9 buffer as a d w e d  
for temperature. 

Rinse the probes thoroughly with demineral- 
ized water+ 



Water Level Indicator 

This instrument anives calibrated by the manufac- 
turer for water level measurement. 

Digital Thermometer 

This instrument is calibrated against an NBS ther- 
mometer at least 2 points within the anticipated 
range. 

Gelger Counter 

Geiger counters are sent annually to an indepen- 
dent contractor for calibration. 

4.2 LABORATORY 
INSTRUMENTATION 

INORGANIC CHEMISTRY 
SECTION 

Atomic Absorption 
Spectrophotometer Systems 

(AAS)Anductively Coupled 
Argon-Plasma Emission 

Spectrophotometer (ICAP) 

For AAS systems (i.e., flame AA, graphite furnace 
AA and ICP), the instruments are calibrated daily, 
and each time the instrument is set-up. Appendix 
C Lists the instrunlent operating parameters em- 
ployed in the analysis. 

Calibration standards are prepared fresh before 
each analysis and are discarded after use. These 
calibration standards are checked for traceability 
using NBS reference standards or EPA QC solu- 
tions. Appendix D contains a list of NBS and EPA 
reference standards available for laboratory use. 

The following QNQC requirements are employed 
for the AA calibration: 
a. Initial CaIibration Verification (ICV) 

measurements exceed the control limits of the 
ICVS or within the target range values s u p  
plied by the QC solution, the analysis must be 
terminated, the problem corrected, the in- 
strument recalibrated, and the calibration 
reverified. 

~ 

If the ICVS is not available, or if a certi- 
fied solution of an analyte is not available 
from any source, analyses shall be conducted 
on an independent standard at a mncentra- 
tion other than that used for calibration, but 
within the calibration range. (See Appendix 
D for Criteria and Guidelines for Standard 
Traceabitity) 

The accuracy of the initial instrument 
calibration must be verified and documented 
for every anaiyte by the analysis of an Initid 
Calibration Verification solution (ICVS - i-e., 
an NBS, SRM. or EPA QC solution). When 

The ICVS must be run at each wavelength 
used for analysis. 

b. Calibration Blank 

Must be analyzed each time the instru- 
ment is calibrated. 

Must be analyzed at the beginning and 
the end of the run, and at a frequency of 10% 
during the run. It is also analyzed after a 
standard run or after a contaminated sample 
run to check for carry-over contamhation. 

R Blank results are to be reported down to 
the instrument detection Limits (IDL). 

m If the result is greater than method detec- 
tion limit (MDL), the analysis is terminated, 
problem corrected, the instrument recalibrated 
and calibration reverified. 

c. Continuing Calibration Verification (CCV) 

CCV must be performed for each analyte 
at a frequency of 10% or every two houn 
during analysis, whichever is more frequent. 

CCV must be also analyzed for each ana- 
lyte at the beginning and at the end of the 
analysis. 

The anaiyte concentration in the CCV 
must be near the mid-range of the calibration 
curve. 

The same calibration standard must be 
used throughout the analysis for a parti& 
case. 



TABLE 4.1 INTERFERANT AND ANALYTE ELEMENTAL 
CON-CENTRATIONS USED FOR ICP INTERFERENCE 

CHECK SAMPLE 
Analytes OW'l) lnterterants (rngll) 

1.0 A1 SO0 
E3a 0.5 Gi 500 
Be 0.5 k 200 
Cd 1 .o 500 
GD 0.5 - 
Ck 0.5 
a 0.5 
h h  0.5 
Ni 1 .o 
F'b 1.0 - 
V 0.5 - 
Zn 1 .o 

One of the following standards can be 
used for continuing calibration verification: 

1. EPA Solution 
2. NBS SRM 
3. In-house prepared solution from an inde- 

pendent standard 

If the CCV results exceed the specified 
control limits (i.e., 95% confidence limits of 
the true values or the given target range 
values), h e  instrument must be recalibrated 
and the preceding 10 samples or less reana- 
lyzed for the analytes affected. 

d. ICP interference Check Sample Analysis (ICS) 

To determine if interelement and back- 
ground correction is required, ICS is analyzed 
at the beginning and end of each sample 
analysis run (minimum of 2 times for every 8 
hours). 

Results must fall within h e  control limits 
of + 20% of the EPA supplied true values for 
the analytes included in the ICS. (See Table 
4.1 for list of analytes and interferants in the 
ICP check sample). If not within the control 
limits, the analysis is terminated, the problem 
is corrected, the instrument is recalibrated, 
and the samples are reanalyzed. 

If an EPA ICP check sample is not avaif- 
able, an independent ICP check sample is 
prepared with the interfexant and analyte 
concentration at the levels specified in Table 
4.1. The mean value and the standard devia- 
tion is established by initially analyzing the 
prepared check sample at least 5 times for 
each parameter. Control limits are then 
established for the in-house prepared solu- 
tion. It must fall within f 20% of the mean 
value. 

If an intwference Callnot be resolved SUCC~SS~U~~Y,  
a standard addition technique will be used for 
both AA and ICAP. Standards of the analytes will 
be added to the duplicate sample and he concen- 
tration of  the analyte(s) can be determined by 
difference. 

The following requirements are employed when 
using a rnethod of standard addition for graphite 
furnace analysis: 

Data must be within the linear range deter- 
mined by the calibration curve. 

The sample and the three spikes must be 
analyzed consecutively. 

only  Single lIIJecti0n~ are required. 



H Spikes should be prepared such that: 
I 

1. Spike 1 is approximately 50% of the sample 
absorbance. 

2. Spike 2 is approximately 100% of the 
sample absorbance. 

3. Spike 3 is approximately 150% of the 
sample absorbance. 

- -  

Spectrophotometers 
I 

'The manufacturer instructions for instrument op- 
1 eration are followed for proper operating 

procedures. 

Spectrophotometers are calibrated daily prior to 
any sample analysis. The calibration standards are 
prepared born reference materiais or commercial 
standards (traceable to EPA or NBS reference 
materials) at a minimum of three concentrations, 
induding a calibration blank to cover the antici- 
pated range of measurements. The requirement 
for an acceptabie initial calibration is a correlation 
coefficient equal to or greater than 0.996 (based 
on statisticai historical data). Before sample 
analysis, an initial calibration verification stan- 
dard is analyzed. The response of this standard 
must be within 95% confidence limit of the true 
values or target range values provided by the QC 
sample. If not, the instrument must be recali- 
brated. 

The instruments are also checked for wavelength 
calibration. For ZTV/IR instruments, polystyrene 
film is used to calibrate the wavelength. 

All absorption cells (i.e., cuvettes, q u m  cells) are 
kept dean, free of scratches and fingerprints, and 
are rinsed with the solution to be analyzed prior to 
use. Matched cells are checked to see that they are 
equivalent by placing portions of the same solu- 
tion in both cells and taking several readings of the 
transmittance or absorbance. 

Total Organic Carbon 
Analyzer (TOC) 

For TOC calibration, a known volume of potas- 
sium hydrogen phthalates (KHP) solution is 
analyzed as the calibration solution on the carbon 
analyzer. A minimum of three calibration solu- 
tions encompassing the linear range of the carbon 
analyzer is prepared and analyzed. Linear regres- 
sion analysis of standard wnccntration in ug C 
v e m  response in ~ o l t s  (mv) is done to obtaio 
a caliiration curve. The linear regression fit must 

' be equal or greater than 0.99 @ased on statistid 
evaluation of historical calibration data) or the 
standards are remn and a new regression is mlcu- 
lated. 

4.3 LABORATORY 
1NSTRUMENTATION 

-ORGANIC PROCESSING 
SECTION 

Gel Permeation 
Chromatograph (GPC) 

The following procedure is employed for the cali- 
bration of the GPC system: 

Packing the column - Place 70 grams (g) of Bio 
Beads SX-3 in a 400 milliliter (mL) beaker. Cwcr 
the beads with 50/50 rnethylenc chloride and allow 
the beads to swell overnight before packing the 
column. Transfer the swelled beads to the column 
and start pumping solvent thraugh the column, 
from bottom to top, at 5.0 Wminute. After 
appmximately 1 hour, adjust the pressure on the 
column to 7-10 psi and pump an additional 4 hours 
to remove air from the column. Adjust the column 
pressure periodically as required to maintain 7-10 
psi. 

Prepare the GPC calibration solutions as fol- 
lows: (1) Corn oil - Add 25 mg corn oil to sufficient 
amount of methylene chloride to attain a final 
volume of 250 for a 100 mgfmL; (2) phthalate- 
phenol - Add 1.0 g of Bis(Zethy1 hexyl) phthalate 
to sufficient amount of methylene chloride for a 
final volume of 250 ml and a final concentration of 
4 mglml. Add 0.15 g of neat pentachlorophenol 
into approximately 250 ml methylene chloride for 
a final concentration of 0.6 mgM. 



Calibration of the column - Load 5 mL of the 
corn oii soiution into sample loop No. 1 and 5 rnL 
of the phthalate-phenol solution into loop No. 2. 
Inject the corn oil and collect 10 mL fraction (i.e., 
change fraction at 2-minute intervals) for 36 min- 
utes. Inject the phthalate-phenol solution and 
collect IS mL fraction for 60 minutes. Determine 
the wrn oil elution pattern by evaporation of each 
fraction to dryness followed by a gravirnetric deter- 
mination of the residue. 

W Analyze the phthalate-phenol fractions by 
GC/FID on the DB-5 capillary column. 

H Plot the concentration of each component in 
each fraction versus total eluent volume (or time) 
from the injection points. Choose a "dump time" 
which allows 285% removal of the corn oil and 2 
85% recovery of the bis(2-ethylhexy1)-phthalate. 

Choose the "collect time" to extend at least 10 
minutes after the elution of pentachlorophenol. 
Wash the column at least 15 minutes between 
samples. 

Typical parameters selected are: Dump time = 
21 minutes; collect time = 24 minutes; and wash 
time = 15 minutes; Elute volume collected = 120 
ml. 

General Laboratory Equipment 

Balances are calibrated before every use with stan- 
dard Class-S calibration weights and are calibrated 
annually by a licensed specialist. The pWspecific- 
ion meters are calibrated before each use with a 
minimum of three standard solutions. (See Ap- 
pendix D, Standari ,3perating Procedures for pH 
meter, balances. and conductivity meter for discus- 
sion) 

4.4 LABORATORY 
INSTRUMENTATION 

-CHROMATOGRAPHY 
SECTION 

Gas Chromatographs (GC) 

Injection of secondary standards, validated by the 
use of EPA or NBS reference standards, is used to 
adjust the sensitivity and selectivity of the anaiyti- 
cal system for each compound being analyzed. The 
system is calibrated by preparing standards at a 
minimum of five concentration levels for each 
analyte. The low-level standard is at or near the 
established detection limit. Tfie medium- and 
high-level standards are at concentrations that 
correspond to the expected range of concentra- 
tions found in the samples. These standards will 
define the working range of the GC detector. (See 
Appendix D, Traceability and List of EPA and 
NBS reference standards available) 

The results of standard calibrations (low, medium, 
and high ranges) for each analyte are tabulated 
with respect to response versus concentration. 
The ratio between response and concentration, 
known as the response factor (RF'), can be used to 
prepare a caiibration curve for each compound. It 
is expressed in an equation as: 

RF = Area response of anatyte 
Concentrahon of analyte in the standard 

The following criteria are employed for the GC 
linearity calibration: 

a. Initial Calibration Verification 

U % Relative Standard Deviation (RSD) 
cut-off for RF = + 20% for all analytes 
except for problematic (i.e., poor responder) 
analytes (e.g., gases, endrin, DDT, DDE, 
DDE, DDD, etc.). RSD is calculated as: 

% RSD = s X 100 
average RF of the individual analytes 

I in the standard solution 

where s = standard deviation of the RF of 
each analyte 



and where Average RF = mean of the RF of 
the analyte . 

I W If an analyte in the % RSD determination 
of the linearity standard check is greater than 

1 20% , or 50% for problematic compounds 
I then linear regression or a straight-line curve 

is used to determine linearity. (Aiternatively, 
there is an option to use the quadratic equa- 
tion or a point-to-point cume if the correlation 
coefficient for the linear regression is less 
than 0.995.) 

1 If the compounds are still out of criteria 
after using linear regression, the quadratic 
equation, or a point-to-point cuxve, reana- 
lyze the standard concentration that is of 
suspect and then recalculate % RSD. 

If the compounds are still out of criteria 
after such reanalysis of the suspected staa- 
dard, corrective and/or preventive 
maintenance shoukd be performed to check 
the system. A new set of initial calibration 
curves is to be analyzed. 

b. Continuing Calibration Verification 

Percent Difference (% D) cut-off for RF 
= - + 15% for dl analytes except for problem- 
atic (i.e., poor responder) analytes (e.g., gases, 
endrin, methoxychlor, endrin aldehyde). % D 
is calculated as: 

[average RF - RF (continuing 
catbmtionstandard)] x 100 

% D  =- 
mean of average RF 

8 % D cut-off problematic compounds = + 
50% 

W If 20% of the analytes in the % D deter- 
mination of the standards for linearity check 
have values greater than 35%, then linear 
regression or a straight-line curve is used to 
determine linearity. (Alternatively, there is 
an option to use the quadratic equation or a 
point-to-point curve if the correlation coeffi- 
cient for the linear regression is less than 
0.995.) 

1 If the compounds are still out of aitnia 
I after using linear regression, the quadratic 

equation, or a point-to-point cum, rtana- 
lyze the continuing calibration standard 

I concentration and recalculate % D. 

W If the compounds are still out of aiteria 
after such reanalysis, corrective and/or pre- 
ventive maintenance should k performed to 
check the system. 

1 A new set of initial calibration curves b to 
I be analyzed. 

c. The continuing calibration standard is an* 
1 lyzed every 12 hours during sample mdysir 

d. A solvent blank using solvent (Pesticide grade) 

I suitabie for the detector is used to check 
system contamination and is also anaiyzd 
after a standard run or after a contamhated 
sample has been analyzed to check for carry- 
over contamination. 

NO= Cut-offcriteriafminitialcalibra- 
tion and continuing calibration are interim 
guidelines. The GC laboratory will set new 
criteria based on historical data obtained 
from previous calibration standards d for 
the various analytical methods. 

High Performance Liquid 
Chromatographs (HPLC) 

The system is calibrated by preparing smndards at 
a minimum of five concentration levels for each 
analyte. The low-level standard is at or mar the 
established detection limit. The medium- and 
hi&-level standards are at mnuntrafions that 
correspond to the expected range of conctntra- 
tions found in the samples. These standuds win 
define the working range of the HPLC. Continu- 
ing calibration is analyzed after every 10 samples 
and at the end of run. Criteria for % RSD for the 
initial calibration is within 20% or a l intv r e p -  
sion or a straight-line curve is used to determine 
linearity. If the correlation coefficient is ltss than 
0.995, corrective and/or preventive maintenance is 
done, and a new set of calibration cums is ana- 
lyzed. Criteria for % D for continuing d i t i o n  
is within 15% or a new standard is anal@ and % 
D recalculated. 



4.5 LABOMTORY 
INSTRUMENTATION-MASS 

Ion Chromatographs (IC) 

The calibration procedure for the system is the 
same as the HPLC. 

- -  - - 
SPECTROMETRY SECTION 

standards are run daily to validate the GC/MS 
system tune. (See Tables 4.2 and 4.3, for Tune 
Criteria) 

Calibration of the GUMS, like that of GC mli- 
bration, is established andvalidated by the injection 
of EPA traceabte standards at a minimum of five 

Procedures for calibration and instrument tuning 
for sensitivity and selectivity are somewhat similar 
to those for gas chromatography method. The 
primary difference between GC and G W S  meth- 
ods is concerned with the validation of tbe mass 
spectrometer as the detector. GC detectors gener- 
ally operate by sensing a change in an electrical 
field (e.g., GC-EC, GC-FID, Hall); whereas, mass 
spectrometers sense a change in charge with refer- 
ence to the mass of the compound. Further, the 
charge molecule ion wiIl fragment reproducibly 
into an array of ions. The result is a characteristic 
mass spectrum of tbe compound. The first step in 
the calibration of the GCMS system is to demon- 
strate the ionization and fragmentation of stan- 
dard mass spectral tuning compounds. This is 
accomplished, as well as a sensitivity check, with 
the use of two EPA-specified compounds in- 
jected. Those compounds are: 4-Brornofluoroben- 
zene (BFB) for volatiles and Decafluorotriphenyl- 
phosphine (DFTPP) for semivo~atiles. These 

TABLE 4.2 BFB KEY IONS 
AND ABUNDANCE 

CRITERIA 

concentration levels over the range of likely sample 
concenmtions. An internal calibration proce- 
dure is used: in addition to smogate recovery 
compounds, sample extracts are spiked with inter- 
nal calibration standards that span the retention 
time range of the analytes of interest. The 
concentration of the analytes is calculated with 
reference to the RF of the internal standards for 
each sample. RF is defined as: 

where: 

Ax = area of the characteristic ion for the 
measured compound 

A, = area of the characteristic ion for the 
specific internal standard 

C* = concentration of the internal 
standard (n&L) 

TABLE 4.3 DFTPP KEY 
IONS AND ABUNDANCE 

CRITERIA 

MASS ION ABUNDANCE CRITERIA - 
50 15.0 - 40.0 percent of the base peak 
75 30.0 - 60.0 percent of the base peak 
95 base peak, 100 percent relative abundance 
96 5.0 - 9.0 percent of base peak 
173 less than 2.0 percent of mass 174 
174 geater than 50.0 percent of the base peak 
175 5.0 - 9.0 percent of mass 174 
176 greater than 95.0 percent but less than 

101.0 percent of mass 174 
177 5.0 - 9.0 percent of mass 176 

- MASS ION ABUNDANCE CRITERL4 
51 30.0 - 60.0 percent of mass 198 
68 less than 2.0 percent of mass 69 
70 less than 2.0 percent of m a  69 
127 40.0 - 60.0 percent of mass 198 
197 less than 1.0 percent of mass 198 
198 base peak, 100 percent relative abundance 
199 5.0 - 9.0 percent of mass 198 
275 10.0 - 30.0 percent of mass 198 
365 greater than 1.00 percent of mass 198 
441 present but less than mass 443 
442 greater than 40.0 percent of mass 198 
443 17.0 - 23.0 percent of mass 442 



C, = concentration of the measured corn- 
pound (~EVPL) 

Further precision, accuracy, and continuing d i -  
bration are demonstrated wit& the use of repeated 
analyses of spiked and duplicate spiked samples 
and EPA check samples. Reagent blanks are 
anatyzed in each batch of semivoiatife analyses and 
are analyzed daily for volatile organic analyses. 

The QAIQC requirements employed for the GU 
MS calibration are discussed in the following 
subsections. 

Instrument Tuning 

EPA-CLP (2/88 SOW) tune criteria for 
and DETfP are used before any sample analysis for 
VOA and BNA. (See Tables 4.2 and 4.3, BFB and 
DFIPP Tune Criteria) 

Other ttlning criteria can be used for CLP 3/90 
SOW or the Superfund Method for Low Concen- 
tration Water. 

A tune criteria is required every 12 hours 
during sample analysis. 

Initial Instrument Calibration 

For EPA-CLP (a88 SOW) and EPA SW846 
Method 8240 and 8270 the criteria for VOA and 
BNA calibration check compounds (CCC) and 
system performance check compounds (SPCC) is 
employed. 

BNA and VOA CCC are: 

u4m YQuu 
Phenol Vinyl Chbfide 
l,4-Dichlorobenzene Chlomfom 
2-nltrophenol 
Hexachlombutadiene 

12-Dichtompmwe 
Toluene . 

4-Chloro-3-Methylphenol Ethylbenzene 
2,4,bTrichlorophenoI 
Acenaphthene 
N-N~odiphenylamioe 
Pentactrloruphenol 
fluoranthene 
Di-IFoctyl phtfialate 
Bemo(a) pyrene 

% RSD is calculated for all compounds. It 
should be within f 30% for aU CCC corn- 
pounds and should be within +- 30% for all 
other compounds. 

BNA and VOA SPCC are: 

k!&3SX VOA SPCC 
N-Nmso-d~-kRopybm~ne Ch!acme#me 
~ ~ t a d r w K  I .I ammmaw 
2.4-- Bramoform 
4-N- I . I  .2.2-T-- 

cmmmene 

The average RF is caiculated for all compoun& 
RF for both BNA and VOA SPCC compoun& 
must be at least 0.300 except for bromoform which 
must be at least 0.250. ?be RF for all other BNA 
and VOA compounds must be at least 0.05. 

For EPA-CLP 3/90 SOW all compounds must 
a minimum Relative Response Factor (RRF). most 
compounds must meet a maximum %RSD (205%) 
criteria. 

Continuing Calibration 

Same list of CCC and SPCC for BNA and VOA 
analysis. 

rn ccc a d  SPCC criteria 

1. % D must be less than 25% for all CCC and 
should be less than 25% for all other com- 
pounds for BNA and VOA analysis. 

2. The RF is calculated for all compounds. 
RF for atl other BNA and VOA S P Y  com- 
pounds must be at least 0.300, except for 
bromoform which must be at least 0.250. The 
RF for all other BNA and VOA compounds 
must be at least 0.05. 

B Continuing calibration must be performed af- 
ter tune criteria is met 

Continuing calibration must be performed be- 
fore beginning sample analysis and must be done 
every 12 hours during analysis for BNA and V O k  



rn For EPA-CLP 3/90 SOW dl compounds must 
meet a minimum RRF. Most compounds must 
meet a maximum %Difference (25%) criteria. 

Internal standard' 

Internal standard areas are monitored as a mea- 
sure of the GC/MS instrument calibration. The 
areas of each internal standard in each sample are 
compared to the internal standard areas in the 
continuing calibration standard associated with 
the samples. If the samples are analpd under the 
same hlne as the initial or continuing calibration, 
the areas in each sample are compared to those in 
the VOA or BNA continuing calibration standard 
in the initial or continuing calibration. 

8 The area and retention rime for each internal 
standard £rom the calibration standard and the 
upper and tower limits of the EICP area should be 
within -50% to +100%. 

When the retention time of any internal stan- 
dard changes by more than 30 seconds, the system 
must be inspected and corrections made. 

The EICP area of each internal standard must 

. 

fall within the limits of the 12 hour standard. 



During multimedia sampling activities, selected 
physical and chemical parameters in the air, water, 
and soil at the site are measured. Equipment and 
general procedures for analysis of field samples are 
listed below. Because field instrumentation and 
analytical methodology is continually being up- 
dated, field personnel are required to consult each 
manufacturer's instruction manual for operating 
procedures. 

- -- - 

Measurements of pH 

Measurements of pH are taken on water purged 
fromwells prior to sampling. Groundwater samples 
are coIbctcd after a stable pH is achieved to ensure 
that conditions are representative of the forma- 
tion. Measurements for pH also are taken on 
surface water samples. A Orion Mode1 231 Digital 
pH meter or equivalent is used for field analyses 
using the procedure described below. 

Rinse the probes thoroughly with ASTM Type II 
reagent water to prevent any carryover. Make 
certain that the pH electrode fill hole is uncovered 
and the mode switch is set to pH. Immerse the 
probes in the test sample and take the reading. 
Allow 30 seconds for the reading to stabilize. 
After pH measurements are conducted, slide the 

I rubber sleeve over the fill hole. 

- ~p 

Specific Conductance 

Conductivity measurements are taken on purge 
water and aI1 groundwater and surface water samples 
using a Hach Model 16300 portable conductivity 
meter according to the procedure described below. 

Connect the probe to the PROBE INPUT connec- 
tor on the front panel. Press the POWER switch 
on and perform a battery check. Press the switch 
for the highest range and immerse the probe in a 
beaker containing the sample soiution. Shake or 
tap the probe on the bottom of the beaker to 

ensure that no air bubbles are trapped near the 
electrode. Allow about 10 seconds for the probe 
to stabilize before taking the reading. If the meter 
indicator fails in the lowest 10 percent of the 
range, switch to the next lower range. Repeat until 
the proper range is selected. Dilute if necessary. 
Rinse the probe with ASTM Q p e  II water between 
each use. 

Temperature 

Temperature data is used in conjunction with the 
chemical data for groundwater and surface water 
characterization. Temperature measurements are 
taken on purge water and all groundwater and 
surface water samples using a mercury thermom- 
eter or the conductivity meter, which is equipped 
to measure temperature, according to the proce* 
dure described below. 

Connect the temperature probe and select the 
T(c) mode. Immerse the probe in the test sample 
and allow 30 seconds for equilibration. Take the 
reading. Rinse the probe with ASTM 7)pe I1 
reagent !water after each use. 

5.2 IABORATORY METHODS 

References 

The laboratory follows analytical procedures based 
on EPA-approved methods for both inorganic and 
organic anaiyses of multimedia environmental 
samples. Methods used for inorganic and organic 
analysis of routine samples are based on 40 CFR 
part 136 as published in the Federal Register 
(October 26, 1984), the EPA's Test Methods for 
Evaluating Waste (SW-846,3rd edition), and Stan- 
dard Methods for the Examination of Water and 
Wastewater, 16tb Edition 1985. Unless otherwise 
notified by the client, the above methods shall be 
followed. Appendix A, provides a tisting of ana- 
lytical protocols utilized by the laboratory. A 
listing of our most utilized methods is found in 
Appendix B & Appendix E. 



If typical methods, are rendered ineffective by 
matrix interferences or if analytical parameters of 
detection limits, precision, specificity, etc., would 
require method variance (i-e., modification of the 
method), the Project Officer will notify the client1 
contractor of the method modification. A copy of 
the variance will be sent to the dient/contractor to 
seek approval of the method change. The modifi- 
cation request must show that the conditions for 
the laboratory variance are similar to the expected 
conditions (i.e., sampling and handling techniques, 
environmental matrix concentration range, inter- 
ferences, etc.) in the EFA approved methods. 

Changes in operations prior to instrumental analy- 
sis (e.g., sample preparation and storage) must be 
documented. 

- - 

Documentation 

The objective of document control is to assure that 
all documents for a given program are accountable 
and traceable. It includes chain-of-custody records, 
all logbooks, graphs, and other miscellaneous items. 

-- 

Record-Keeping 

Documentation in the laboratory is initiated by 
the SC who receives samples, assigns laboratory 
numbers and generates COC forms which docu- 
ment sample movement in the laboratory. Each 
shipment of samples received is given a unique 
batch number (project number). A batch consists 
of a number of samples carried through the entire 
analytical procedure, along with samples and *+an- 
dards. All work performed on a sample batch is 
documented in a bound laboratory logbook which 
is described as follows: 

I.  Sample Receiving Logbook: It is a compila- 
tion of computer-generated sample summary 
forms which were entered into the laboratory 
sample data base on a sample receipt basis. It 
is compiled on a monthly basis to document 
sample receipt information. 

2. lnsmrment Maintenance Logbook: To record 
the maintenance performed on the analytical 

instruments. It is maintained for each GC, 
GCNS, AA, or other analytical hsmmcur. 

3. Standards Logbook: To record the prepan- 
tion and use of all standards in the labommy- 
It shail indicate standard traceability to EPA 
or NBS standards. It shall note date of 
preparation, concentration and by whom, as 
well as date of expiration of the stock sraa- 
dards or reagents. 

4. Chemist's Notebook: To record the raw data 
and final data of every batch. It is k m 
document all activities associated with tfrc 
analytical process. Laboratory notdmk of 
each staff is a functional record and is p m  
numbered. 

5.  Instrument Benchsheet Logbook: To rami 
sample run sequence or injections done in a 
day's or shift's run. 

Rules Governing the Use of b ~ b o o h  

a. Bound logbooks with pre-numbered pages 
are the preferred record-keepingforms. Loose 
sheets are not to be used unless permanentiy 
seed to the logbooks. 

b. Only assigned laboratory notebooks or 
logbooks are used for record-keeping related 
to project work. 

c. All writing must be legible and shall be 
completed in ink. All numbers must be clear. 
Corrections should be made by drawing one 
Iine through the incorrect enuy, entcriag the 
correct information, and initialing the change. 

d. Complete information should be entered 
so that in an examination it can be dtter- 
mined what was done, when, and what the 
results were. 

e. If any data are determined to be W d ,  
reasons are indicated. 

f. Al! -:levant information is included {c-g, 
the rns dfacturer and lot number of a rhrmi- 
cal, the specific procedure used for sample 
preparation and analysis, instrumental condi- 
tions, etc.). 



INORGANICS DOCUMENTS 
File inventory 
Chain-of-custody record(s) 
Sample tag(s) 
Airbii(s) 
Inorganics Traffic Report(s) 
Inorganics Analysis Data Summaries 
Copies of analysts' notebook pages and/ 

or benchsheets 
Worksheets 
ICAP and AA instrument logbook pages 
Sample tracking documents 
- Sample receipt log pages 
- Internal custody records 
Copies of instrument printouts 
QAJQC data reports 
Duplicate, blank, etc., analyses results 
Related correspondence and memos 
All other related documents 

FIG. 5.1 Inorganics 
Document Inventory Check List 

g. When work is continued in another note- 
book or logbook, the number of the first 
notebook is written in the fmt page of the 
second notebook and vice-versa. 

Document Control 

Document control is accomplished through the 
use of a centralized repository document inventory 
and a Data Clerk with purview over all the docu- 
ments generated in conjunction with the project 
or contract. All project files and analytical data 
files and related documentation to sample analysis 
are maintained by the Data Clerk. 

Document Handling 

The Data Clerk is responsible for the collection, 
organization, maintenance and security of a11 docu- 
ments. The Data Clerk will establish a client/ 
contract file for all documentation regarding a 
project or a contract. 

A clientlcontract file is generated when the project 
file (i.e., sample receipt and log-in documents) are 

transferred by the SC to the Data Clerk for cus- 
tody. Within a project file, subfiles are established 
for each major element of the contract. These Wes 
are stored in a locked file cabinet in the Data 
Clerk's office. 

Each file contains the following type of docu- 
ments: 

a. Project File: All documentation relating to 
sample receipt and log-in. This also contains 
project sheet information as well as contract 
information, etc. 

b. Analytical File: This contains the find data/ 
QC report and raw data relating to sample 
analysis. The order of filing witbin the ana- 
lytical file would consist of final data/QA 
report, raw data (i.e., chromatograms, RIG/ 
Quan, strip charts, etc., or any instrument's 
data recording output). 

c. Miscellaneous File: This will contain the 
instrument benchsheets, afS documents asso- 
ciated with sample preparation (i.e, analysis 
request form), analyst's notes, etc. In the case 
of laboratory notebooks and instrument 
benchsheets, photocopies will be used in place 
of the originals being maintained by the ana- 
lyst. 

- -- 

Consistency of Documentation 

Before re:Ieasing analytical results, the laboratory 
assemblers and cross-checks the information on 
sample tags, custody records, laboratory 
benchsheets, personal and instrument logs and 
other relevant &.a to ensure that data pertaining 
to each particular sample or case is consistent 
throughout the record. (See Data Collection, 
Validation and Reporting Section for details) 

Document Inventory 

Document tracking and control are facilitated 
through the use of an inventory checklist for 
document tracking. Figures 5.1 and 5.2 show the 
checklist for both inorganic and organic param- 
eters. 
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DOCUMENT INVENTORY LIST - FORMAT 

SECTION 1 . SECTION V 
Narrative DFI'PP Raw Calibration Dam 

BFB Raw Calibration Data 
SECTION 11 Method Blank Data 
QC Summay Matrix Spike Data 

Matrix Spike Duplicate Data 
SECIlON 111 
Sample Data SECIlON VI 
Traffic Repork AirbilVShipping Manifest 
One-entry for each Sample Field Chainsf-Custody Document 

Sample Receipt hm 
SECTION IV 
Lab Detection Limits SECXTON VIi 
VOA Initial Caliiration Data Form VI Lab Notebook Pages 
VOA Continuing Calibration Data Form VII GC Injection Log Pages 
BNA Initial Calibration Data Fonn VI GC/MS Injection Log Pages 
BNA Continuing Calibration Data Form VII Miscellaneous File 
Pesticide Data Summary Forms Vm-X Pesticide Raw Data F ie  
VOA Initial Calibration Raw Data 
VOA Continuing Calibration Raw Data 
BNA Initial Calibration Raw Data 
BNA Continuing Calibration Raw Data 
Pesticide Raw Data 

FIG. 5.2 Organics Document Inventory List 

Handling Confidential 
Documents 

All dacuments received with a group of samples 
and/or generated in the course of anafysis shall be 
kept confidential. Documents specifically marked 
coddentid that may accompany the samples, are 
to be treated separately from other case-refated 
documents. 

The following procedures are employed for han- 
dling documents marked CONFIDENTIAL: 

1. Clienticontractor is contacted to assure that 
receipt of these documents is correct and 
required for analysis, and returned as directed 
by clienticontractor. 

2. If the documents are necessary to begin the 
sample analyses, the documents are placed in 
a secured We separate from the regular files 
and under the control of the Data Clerk. The 

Data Cierk keeps these documents secured at 
all times and only authorized personnel have 
access to them. 

DocumenWata 
Package Shipping. 

The delivery schedule ofthe dam P ~ & P  
on the contract requirements. The date of ship- 
ping is documented and a list of data/dmments 
shipped is retained for record- A COW of the data 
package sent is kept by the laboratory to be filed 
for future reference in case of client's future 

for i n f ~ ~ t i o n -  

Standard Operating 
Procedures 

The laboratory maintains SOPS for each laboratory 
section that describe standard procedures used by 
each laboratory section for use of logbook, 
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benchsheets, traceability of standards, instrumen- - tation, sample and. environmental data. 

me laboratory maintains standard Operating Pro- 
cedures (sops)  for every major analytical 
procedure. These procedures detail use of log- 
books, benchhcets, traceability of standards, 
instrumentation, sample, and environmental data. 
Sops are updated yearly with any changes from 
previous  visions approved by the Section Man- 
ager/supenrisor and/or QC Officer. AU SOP s within 
the labratory are the cunent revision which are 
dated and controlled by the use of a signaff sheet 
doamenting who has the procedure and which 
revision they have. Out of date materid is "retired" 
by removal fxom circulation and maintained in a 
locked file and used for reference material only. 

Document Control, 
Review, & Approval 

Documents are updated for any revision made. 
Changes made in documentation shall reflect the 

procedures being Before any 
revision is made, analyst concerned for revision of 
such documents shall submit to the Section Super- 
visor or the Project Officer (PO) the proposed 
revisions. 

If the revision is justified for the changes to be 
done, the Section Supervisor or the PO submits 
the proposed revision of the standard operating 
procedure (SOP) to the QA Officer for approval. 

Document revision shall also include policy changes 
which could substantially impact the QNQC plan. 
They are as follows: 

Personnel changes relating to QNQC respon- 
sibilities 

Method changes 

revisions are reviewed super- 
v i ~ ~ ~  ('a'** managers, QA Offiwr, etc.). Approd  
s i ~ a b r e s  are on the ewer with revision numbers 
and date of revision. Each copy is given a docu- 
ment control number. 

Outdated d ~ m n e n t s  are collected, and the Latest 
revision issued. The outdated document is "re- 
tired," and entered into the retired document log. 
Copies are maintained for historical purposes. 

Standards Preparation 

All inorganic and organic analytical standards 
utilized for instrument/methodological calibra- 
tion and preparation of QC are traceable 
to SRM- standards are obtained from 
reliable, certifiable source, and of highest possible 
purity- Prepared cornmercial standards are ~ e r i -  
fied against SRMS from EPA or  NBS for 

Appendix IV contab Standard OP* 
erating f rocedures for Standard Traceability, 
Expiration, and Criteria and Guidelines used by 
the laboratory for standard preparation* 

5.3 TYPES OF 
DETECTION LIMITS 

Instrumental Detection Limit 
([DL) 

defined as the simd above bacb 
ground noise that an imtmment can detect reliably. 
it docs not address possible blank eonraminants or 

interferences. 

D L  for each analyte in a given method is deter- 
mined for each analytical instrument used. It is 

updated to veriIy insfnrment 
changes. The fotlowing procedure is used to 
detennirae IDL: . IJsing EPA or N'BS supplied S R m ,  if avail- 
able, perform seven consecutive measurements of 
standards for all components being measured at 3 
- 5 times the required detection limit concentra- 
tions [if:. MDL or contract required detection 
limits (CRQL) on three nonconsecutive days. 

These analyses are performed using the instru- 
mental working conditions specified in the method, 
on stand=& in appropriate sojwnt for bw/neu- 
eah,  ad<ls, md p e s t i d d e s ~ ~ ~ s ;  diluted 
iota reagent water for volatile organic; and mcs 
metal andyteS in reagent water. 

IDL is determined by multiplying 3 times the 
average of the standard of the mea- 
sured values. 



Limit of Detection (LOD) 

LOD is the lowest concentration level of an ana- 
lyte that the analytical process can reliably detect. 
Sometimes, the IDL and LOD are operationally 
the same since an indication of whether an analyte 
signal exceeds peak-to-peak noise. LOD accounts 
for blank contamination but not for matrix wm- 
plexity and interferences. It is also numerically 
equivalent to the MDL as the value for blank 
approaches zero. The recommended value for 
LOD is 3s where s is the standard deviation of the 
difference between total value measured for the 
sample and value measured for the blank. It is 
expressed in an equation as: 

where 
$ = Total value of the analyte measured in 

the sample 
S, = Valuc of the analyte measured in the 

blank 
s = Standard deviation for these 

measurements (ST- S,) 

Method Detection Limit (MDL) 

MDL is defined a; the minimum concentration of 
an analyte that can be identified, measured and 
reported with 99% confidence that the analyte 
concentration is greater than zero. It also refers to 
the minimum concentration of an analyte that a 
method can detect reliably in either a given sample 
matrix or blank. 

It is expressed in .-n equation as: 

Ks 
MDL = 

M 

where: 
K = 3  
s = Standard deviation of average noise 

level 
m = Slope of  the calibration curve 

Practical Quantitation 
Limits (Pat) 

PQLis the lowest level that can be reliablyachieved 
within the laboratory control limits of precision 
and accuracy during routine laboratory operating 
conditions. It is expressed in an equation as 

PQL = [MDL x factor] 

For nonaqueous samples, the factor is on a wet- 
weight basis. (See Table 5.1) 

Methods for Which Limits of 
Detection Are to Be Developed 

The laboratory periodically reevaluates the MDLs 
for the analytical methods used. 

MDL established by the laboratory for EPA a p  
proved methods (i.e. Federal Register 600 series, 
SW-846 "7000" series, and Methods of Chemical 
Analysis of Water and Wastes) shall be compared 
against the MDL defined in these methods to 
determine if in-house quality control procedures 
are effective. In instances where an EPA method 
is used in analysis, the MDL shall be that indicated 
by the EPA method. For parameters that are not 

TABLE 5.1 P ~ ~ C A L  
QUANTITATION LIMITS 

(PQL) 
FOR VARIOUS MATRICES 

MATRIX FACTOR1 
ground water 10 
low-level soil 200 
water miscible liquid waste 50 
high-level soil and s lud~e  10,000 
non-water miscible waste 100,000 

'PQL = IPQL for ground water] X [Factorl. For non- 
aqueous samples, the factor is on a wet-weight basis. 

Reference: USEPA SW-846,3rd Edition, Sepltmkr 1986 



comparable with the defined MDL in the EPA 
methods (i.e. laboratory cannot achieve the MDL 
set by the method), the laboratory MDL shall be 
used. For oontracts/projects requiring the use of 
non-EPA approved methods, the laboratory shall 
establish detection limits according to the contract 
requirements and protocol. 

Approach to Establishing 
Llmits of Detection 

The laboratory shall employ the procedure based 
on EPA Methods for Organic Chemical Analysis 
of Municipal and Industrial Wastewater Appendix 
A (Appendix B) for the development of MDL. 
For contractslproject requiring non-EPA me&- 
ods, the laboratory shall establish limits according 
to contract requirements and protocol. 

I 



6.1 FIELD AND 
TECHNICAL DATA 

The collected data are divided into field data and 
technical documentation. Technical documenta- 
tion is combined field and analytic& data and 
enables definitive characterization of the extent 
and magnitude of specific contaminants at each 
site. Field data contains data from all measure- 
ments performed on-site including well stability 
measurements, well logging, water level measure- 
ments, soil gas readings, and PID measurements. 
Technical data indudes all field and analytical 
data plus the results of the field and laboratory QC 
samples and arc incorporated into the final report. 

Field end Technical 
Data Reduction 

AU field measurements and observations are re- 
corded in project log books, field data records, or 
similar types of record-keeping books. Field mea- 
surements include pH, temperature, conductivity, 
alkalinity, water flow, and certain air quality pa- 
rameters. All data are recorded directly and 
legibly in field logbooks with alI entries signed and 
dated. U entries must be changed, the change 
should not obscure the original entry. The reason 
for the change should be stated, and the correc- 
tion and explanation should be signed and dated 
or identified at the time the correction is made. 
Field data records are organized into standard 
formats whenever possible and retained in pema- 
nent files. 

All laboratory data are cross-referenced to the 
appropriate trip blank, field blank, equipment 
blank, method blank, field duplicate or replicate, 
matrix spike, and matrix spike duplicate. In addi- 
tion, all pertinent dates (dates collected, received 
by the laboratory and analyzed) for each labora- 
tory analysis applicable to the mntract or project 
are referenced against their respective holding 
times. 

Field and Technical 
Data Validation 

Validation of field data is perfarmed on two 
different levels. Fit, all data are validakd at the 
time of collection by following s t a d d  pace- 
dures and QC checks specified in Sation 10, 
Second, data are validated by the Frtld Supervi- 
sor, who reviews the data to ensure tk a m c t  
codes and units have been included. AfOn data 
reduction into tables or arrays, the A& Supmi- 
sor reviews data sets for anomalous dues. Any 
inconsistencies discovered shall be reso ld  imme- 
diately, if possible, by seeking c l a r i f i e  from 
tbe field personnel responsible for data wllcction. 
The Field Supervisor is also responsible h r  ensur- 
ing that defensible and justifiable data wasobtained 
by following the field objectives desgibed below: 

Adherence to the project work plan 
I 

Equipment andinstntmentsprope*ated 
and in working order 

H Sample collection according to standard oper- 
ating procedures 

H Sufficient sample volume collected to main- 
tain sample integrity and conduct aIf required 
analyses 

m Properly preserved samples 

All applicable blanks and field QC a q k s  are 
provided with each sample set 

H Complete COC documentation is kept 
throughout the duration of the field ampling 
effort and copies are included with wh sample 
shipment 

8 Field samples arrive at the laborataq in $pod 
condition.. 

Random checks of sampling and field adi t ions  
are made by the Field Supervisor, wbo decks 
recorded data at that time to confirm obsem- 



tions. Whenever possible, peer review also is 
incorporated into the data validation process in 
order to m i m k e  consistency between field per- 
sonnel. 

Once both field and analytical data have been 
combined, the resulting technical documentation 
is validated against the fotfowing criteria: 

W Stated objectives of the work plan 

r Stated QA objectives of the Quality Assurance 
Project Plan (QAPP) 

8 Analysis date: versus the appiicable holding 
times 

Percentage of QA analyses conducted 

Field and iaboratory blank contamination 

R Laboratory accuracy (percent recovery versus 
control limits) 

1 Laboratory and field precision (RPD versus 
control limits). 

Descriptive statistic for completeness is calculated 
and reported. 

Fleld and Technical 
Data Reporting 

Desuiption of the type and format for technical 
reports to be produced for the project is based on 
contract requirements and QMP. 

6.2 LABORATORY DATA 

A1 bench chemists document sample preparation 
activities in bound laboratory notebook. n e s e  
serve as the primary record for subsequent data 
reduction. The data for G W S ,  AA, ICP, and GC 
analyses are generated by stand-alone computers. 
The data for Mercury analysis is conducted using 
a strip chart to record absorbance expressed in 
peak height units.. Results of each analysis are 
transcribed manually onto analytical results forms 
specific to the particular analysis. AU data are 
checked for accuracy and precision at the bench 

and instrument operatortanalyst level, the tabora- 
tory managex's level and the QAO's level. The 
QA0's review shall consist of comparing spike 
recovery andlor relative percent difference to con- 
trol limits established for the parameter analyzed. 
Concentration of the analytes found in the analy- 
sis are expressed aceording to the required units, 
depending on the sample matrix (i.e., ug/L for 
aqueous samples for uglKg for soil samples). 

Laboratory Data Reduction 

Gas Chromatom~h Results-Calculations are 
performed for each analyte after its identification 
is determined. Identification is based on retention 
time of the suspect peak compared to the reten- 
tion time of the internal standard. The 
concentration of the analyte is determined by 
using the calibration curve and the peak area of 
the analyte. A response factor is determined from 
the calibration curve and used to calculate the 
concentration. Final results will be rounded to the 
nearest 0.1 ugK (or two sigaificant figures, which- 
ever is smaller). (See Appendix D, Significant 
Figures) 

Gas ChromatoerarrWMass Swctrometw Results- 
Qualitative identifications are determined by 
obtaining extracted ion current promes (EICPs) 
for the primary ion mass to charge ratio (m/z) and 
the secondary masses for each analyte. Positive 
identification is based on the following criteria: 

The intensity of the three characteristic masses 
of each analyte must maximize in the same ratio 
(220%)' within one scan of each other 

W The retention time sust  fall within 2 30 
seconds of the retention time of tbe authentic 
compound 

The relative peak heights of the three charac- 
teristic masses in the EICPs must fall within k 20 
percent of the relative intensities of these masses 
in a reference mass spectrum (standard analysis or 
reference library). 

Structural isomers to be fisted as separate analytes 
must have an acceptable resolution. Acaeptable 
resolution is achieved if, in a standard mix, the 
baseline to valley height between the isomers is less 
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than 25 percent of the sum of the two peak heights. 
Othemise, suuctud isomers are identified as 
isomeric pairs. 

The calculation for the concentration for the 
suspect peak is made using the RF for each ana- 
lyte. 

Concernon - (k)(c,) 
(k)(RFl 

where: 

A,= Area of characteristic d z  for the ana- 
lyte to be measured 

A,= Area of characteristic d z  for the inter- 
nal standard 

Ch.= Cuncentration of the internal standard, 
rn~gn. 

RF= Average response factor as calcu- 
lated from the area formed on an intensity 
plot of the ion of interest. 

Inductiveiv Couuled Plasma (ICR--The theory of 
emission spectromeay is based upon excitaton of 
gaseous atoms of an element resulting in the 
electrons being raised to high energy state. The 
frequency of the emitted radiatoin depends on the 
Wrence  in energy of the two states of the atom. 

the element being analyzed. This total -nt 
value is sent to the computer for data reduction 
The find calculations are done by the computer 
system by comparing intensity of unknown against 
intensity of known standards. 

Interelement correction is performed by measur- 
ing the light intensity of interfering elements and 
mathematically correcting for the additional emit- 
ted intensity. 

Atomic Absomtion Snectmuhotometrv Results- 
Photometric absorbance is governed by the 
relationship: 

Ab~0iba~~e=bp(100ACT)=2-b~%T 

where: 
% T = 100 - % absorption 

Percent Absorption is based on the amount of 
light of' a particular wavelength absorbed by a 
specific mew. Its calculation is based on the Ioss 
of light aftor a beam of light of a partimlar 
wavelength is passed through a flame into which a 
solution containing metals of mtercst has betn 
aspirated. 

Calibration curves establishing the absorbance re- 
latiomhip arith tion = & 
various conccntratiom. from a W e  the intensity is relative to the concentration 

of the element. 

Ez - €1 = hv = ~ C / W  

E2 = to the energy of the higher excited state 
El = to the energy of the ground state 
h = Planck's constant 
v = frequency of emitted light 
c = speed of light 
w = wavelength (lambda) 

The purpose of the ICP is to measure eonecntra- 
tiom of elements in a sample. 'Ibis is accomplished 
by measuring the emission intensity produced when 
a sample mntaining these elements is aspirated 

PI- exdting the to a higher 
stale. ?be mePswement of intensity if performed 

a l l d g  the light leaving the plasma through 
each exit slit to fall on a photomultiplier tube. 
This rube convert5 light energy into an electrical 
current. At tbe end of the integration time the 
total produ-d is measured and is propor- 
ti0na.l to the intensity and the concentration of 

-- 

comparison is made with absorbance from sample 
measurement. Since absorbance is directly related 
to concentration, a plot of the two panmeters is 
linear in certain operable ranges and ?ilaws for 
determination of unknown concentrations in solu- 
tiOILS~dkeetsamPleso *--) afterm m r n e n t  
of absorbance. 

Atomic absorption spectrophotometry is based on 
the principle that if light of a rtsonance wave- 
length is passed through a flame  con^ atoms 
of an element to be measured, then part of the 

ir absorbed and the crrem of absoZPtion is 
pmpodond to the numbr of smmo p-t io 
the name. BecauJe of the of =- 
rent ins,mentntion, he parthl appliotion of 
*is technique for the mcmnmmt of mcd con- 

in Liquids relies on a Bser'a -= 
law mmp&,g -CG from .&, 

against cornlation bcrween 
and concenmtioo io dandudr 

many spemop~otome~c m-nq inkr- 
fereneeJ ormr in the hrption of light confuring 



, the Beer's Law relationship between absorption 
and concentration; this is especially true for 
atomic absorption. To alleviate this problem, a 
technique known as the "method of standard 
additions" is used in which sequential known 
amounts of the component being analyzed for are 
added to a sample of unknown concentration. By 
maHng an initial absorbance measurement and 
measurement after each addition, the effects of 
interference present in the analytic matrix can be 
accounted for. 

Laboratory Data Validation 
and Data Reporting 

Data validation is performed by the QA Officer 
and the PO. Validation is accomplished through 
routine audits of the data collection and flow 
procedures and by monitoring of QC sample re- 
sults. 

Validation Requlrements 

The minimum requirements for each analytical 
run are: 

At least three point calibrations and one cali- 
bration check standard 

Continuing calibration check using an EPA ar 
N3S reference, if available 

Laboratory control samples/QC sample in- 
cluded in each analysis whenever available 

One reagent blank per matrix and per concen- 
t,tion level for every sample batch analyzed (i.e., 
one per 20 samples) 

Matrix spike duplicate and matrix spikes per 
concentration level and per matrix for every sample 
batch analyzed (i.e., one set per 20 samples) 

For G W S  data, in addition to the requirements 
mentioned: 

r DFTFP or BFB key ions and abundance crite- 
ria 

Percent recovery of surrogate spike run on all 
samples 

i 

I w Internal standard area monitoring for samples 
analy~ed (-50% to +100%) of the internal stan- 
dard area of the calibration standard 

r RIC/Quan, standard curves and printouts of 
samples analyzed 

I 
I 

Data Collection and Flow ~ Audits 

Data collection and flow audits indude the fol- 
lowing: 

Review of sample documents for completeness 
by the analyst(s) at each step of anaiysis 

Daily review of instrument logs, performance 
test results, and analyst performance by the l a b  
ratory manager 

Daily review of performance indicators such as 
blanks, surrogate recoveries, duplicate/matrixspike 
duplicate analyses, matrix spike amdyses, etc. 

Random calculation checks 

Review of all reports prior to and subsequent 
to data entry 

8 Review and approval of the final report of the 
QA Officer 

Data Review 

The review of data quality invohzs several levels of 
evaluation. In general, the analysts and the l a b  
ratory manager are respomile for Itviewing the 
data relative to instrument calibration, standard 
preparation, method blanks, raw data, calcula- 
tions and transcriptions. The d y s t  normally 
reviews 100% of the raw analytical &h generated, 
including the calibration data and all calculations- 
Upon compietion of the analyst process, a second 
level of review of the raw data is performed by 
either the laboratory manager or Prngram Man- 
ager. At this level, 25 - 100% of the data quality 
indicators (i.e., method blanks, replicate analyses 
and spike recovery data) are reviewed relative to 
the acceptance criteria described in tbc analytkal 
procedures. 



At the next level of data quality review, the QA 
Officer is generally responsible for a complete 
review of about 20% of the data generated. The 
emphasis is on the data acceptability relative to the 
data quality indicators and on the accuracy of the 
final data summaries. 

All analytical problems encountered during sample 
anaiysi are properly addressed to provide expla- 
nations for data use?. 

Review Checklists 
Scc figure64 and 6-2. 



REPORT REVIEW 

CLIENT: PROJECT: SDGIEPISODE: 

Inmetions 
A c h . a r n v r k h I I ) . ~ c o l n n h d e r ( r + I h . l I h . r m m h . . n r c m d n d ~ ~ k m m r ~ ~ a r  
~ m ~ h I # ( ~ d p k ~ m l C r ~ ~ M ~ O R R E C I K M I S ~ I b r r n p o r r ~ ~ l l ~ ~ ~ I ) . . d  
o o m r r o n w ~ - n b h m r r r l m .  t O R f K € C l E D ~ ~ M c o m c b M I m d r r r d v W l k d  

I Figure 6-1 Report Review Sheet I 

I 

I 

I 

r: 

' 



Client Name/Addnss/Contact Are CLPrCLP-Like' Packages required 
are all correct? Yes 0 NOD by dient? Yes 0 N o b  

Sample I.Ds a n  as speafied on If Yes: Are the following Items supplied? 
dient chainof-custody? Yes 0 N o 0  

ORGANICS:, 
If No: Is the I.D. change documented in a dient 1. QC Summary (i.e., Surrogate, Mawp i ke /  
p h e  109 and in the Case narrative? Yes 0 N o 0  ~ ~ t r i x  Spike Duplicate Summaw, 

Do all samples refiect the proper matrix?~eS 0 N o 0  Method Blank Summary) ................... Yes O N o 0  
................................. Are all units reported reflecting 2. Sample Results? Yes O Not3 ............................. the proper matrix? yes 0 NOO 3. Sample raw Data? Yes O NOD 

4. All Pertinent Calibration Summaries 
Are the proper method references ........................ listed? (Initial & Continuing)? Yes O N o 0  Yes 

5. All Rttinent Calibration Raw Data? ..Yes I3 No0 
Do the results on the worksheets agree 6. Alt Tuning Summaries 
with the UMS entered result? Yes 0 (BFB & DFTPP)? .................................. Yes 0 No b 
Do the resutts from the raw data agree 7. All Tuning Raw Data? ........................ Yes O No b 

.................. with reported results? yes 0 8. Method Blank Raw Data? Yes O N o 0  

Are Dilution Factors/Calculations 9. MS/MSD Raw Data? ...................,.... Yes d M U  
carried out correctly? Yes 0 N o 0  INORGANlCS: 

Are all parameters addressed in 1. Sample Results? ................................. Yes O N o 0  
the QC section? Yes 0 NOO 2. QC Summary (i.e., Initial &Continuing Catibratim 
Do they have the following QC information tabulated7 Verification, CRDL Standard for AA & KP. Bbnk. 
1. Method &/or TCLP Blank Results? Yes O N o 0  ICP Interference Check Sample, Spike Sampk .... 
2. Blank Spike Results? Yes a N o 0  Recovery,, Port Digestion Spike Sample Recovery, .......................... 
3. Laboratory Control Spike (LCS)? Yes d N o 0  Duplicates Laboratory Control Sample, Stam ....... 
4. Matrix Spike/Matrix Spike dard Addition Results, ICP Seriaf Dilutions, Prepam 

............. Duplicate Resutts? ............................. Yes d NOD tion Log, Analysis Run Log)? Yes 0 No0 
5. Duplicate Sample Results? Yes d N o 0  3. Quarterly Verification of: ................ 

Instrument Parameters? ................. Yes 0 NOD 
Are Diskette Deliverables Required? ....... Yes 0 N o 0  -......... Oetedion Limits? Yes ,-J  no^ 
If Yes: ICP Interelement Correction Factors'lYesO NoU 

Is the requested format supplied? ..... Yes 0 N o d  ICP Linear Ranges? ......................... Yes 0 NOD 
Are all the fieids filled out? ............... Yes 0 N o l j  4. Raw Data? ....................................... YES 0 N o 0  



1 

7.1 EXTERNAL QUALITY 
CONTROL CHECKS 

EPA CLP Performance 
Evaluation and OnlS]te Audits 

Quarterly Performance Evaluation (PE) samples 
consisting of one to three sets of PE samples are 
analyzed by the laboratory to demonstrate its 
abiiity to requiremenu. pro- 
vides evidence that the laboratory personnel 
involved fully under~tmd the required mdytical 
metho& and that theK cP. performed 
satisfactorily by the laboratory person~~el using the 
laboratory equipment and instrumentation. It also 
provides evidence that the laboratory understands 
the documentation and rrpofling mquiremenfs of 
tbe contract. 

An on-site audit is done annually to demonstrate 
the laboratoq h a  in place and operating, all the 
personnel, equipment and internal standard oper- 
ating procedures needed for performance of 
contract requirements. 

EPA Water Pollution (WP) 
/Water Supply (WS) 

Performance Evaluation 

The laboratory receives sets of quarterly PE samples 
for the analyses of water pollution and water 
supply parameters to provide interiaboratory evalu- 
ation of data results for reproducibility and 
comparability. It also provides "feedback" of the 
QC procedures used by the laboratory. 

Performance Evaiuation of 
Contracts/Project Ploposals 

A set of PE samples is received by the laboratory 
prior to pre-award of contract/project proposal 
bids. PE results obtained demonstrate the data 
reliability of sample analyses performed under a 
contractlproject. 

Field Quality Control Checks 

Collection and analysis of field blanks, equipment 
washes, trip blarb, and field replicates are in- 
leaded as QC checks on the inte&' of sample 
collection and handing procedures and equip- 
ment demntarnination proccduru. 

Field blanks, equipment blanks, and trip blanks 
".'C ~ " ~ " e d  using ASTM TYPe n reagent 
and sample bottles randomly selected from the 

prepared for envirOnmentalsm~ies. ASN 
'Qpe I1 reagent water is used to prepare these field 
check regxd1ess of the envirOnmentnl 
medium being 

' " ~ a t h e p h ~ s i ~ ~ ~ ~ ~ a ~ e r i s t i ~ o f  pound- 
water and surface water 

No reproducible, affordable material is avail- 
able mimics the clay and organif pohon of 
sods and sediments 

An organic or aqueous reservoir is necessary 
for the absorption, dissolution, or solvation of 
organic and inorganic contaminants. 

Field blanks (ambient conditions blanks) are pre- 
pared at the beginning of each sampling event, at 
each discrete sampling site, by pouring ASTM 
Type I1 reagent water into prepared sample bottles 
These sample bottles are randomly selected from 
tfre suppiy of prepared sample bottles; a samptP 
container is selected that is appropriate for each 
type of analysis for which environmental samples 
are being collected. l%e field blanks are handled 
and analqzed in the same manner as environmen- 
tal samples. Because field blanks and environmental 
samples are coliected under the same conditions, 
field blank analyses are used to indicate the pres- 
ence of external contaminants that may have been 
introduced into samples during collection. Field 
blanks abo may became mntaminated duringtrans- 
port, but this may be assessed by the simultanmus 
use of trip blanks, whih is discussed below. 



I- Equipment blanks (bailer washes) are prepared for 
manual and small automated sampling equipment 1 used to collect environmental samples (i.e.. equip- 
ment blanks are not prepared for drill rig sampling 
equipment). Equipment blanks are collected dur- 
ing the sampling day by pouring ASTM Type II 
reagent water into/throu@/over a clean piece of 
sampling equipment, such as bailers, shovels and 
trowels, and then dispensing it into prepared 
sample bottles. These sample bottles are randody 
selected from the supply of prepared sample bottles, 
selecting a sample container appropriate for each 
type of analysis for which environmental samples 
are being collected. Anaiyses of bailer washes are 
used to assess the efficiency of equipment dewn- 
tamination procedures in preventing 
cross-contamination between sampfes. 

Trip b h k s  are prepared at the beginning of the 
sampiing trip by pouring ASTM 'I)pe II reagent 
water into prepared sample bottles. These sample 
bottles are randomly setected from the supply of 
prepared sample h ~ e s .  Sample containers are 
filled to yield an appropriate sample volume for 
each type of VOC analysis, resulting in a complete 
trip blank for the sampling event. These trip 
blanks are prepared at !he laboratory, shipped to 
the facility to be sampled (with the unused sample 
bottles), stored with the unused sample bottles, 
transported to the sampling site, and then shipped 
for analysis with the samples collected during the 
sampling event. The water used to prepare each 
batch of trip blanks is analyzed for VOCs. The 
results of the trip blank analyses are reported 
along with the associated environmental and QC 
samples. The trip blanks remain unopened through- 
out the sampling event. Analysis of trip blanks is 
used to assess contamination of sample containers 
during transport to and storage at the site, and 
cu~tamination of samples during transport back to 
the laboratory. One trip blank will be included in 
each shipping container containing samples for 
VOC analysis. 

All sample containers provided are shipped with 
COC records. These records are completed by the 
field personnel and returned with the samples. 
The following QC samples are collected for each 
day of sampling: 

W One trip blank per cooler per sampling team 
for every batch of VOC samples. 

One field blank per field sampling team for 
every VOC sampling round at a particular site or 
zone. 

One set of equipment blanks for every day of 
groundwater sampling. All parameters are to be 
analyzed. 

R One field replicate for every 20 soiUsediment 
samples is collected at a preselected monitoring 
point. (More frequent replication can be 
accomodated.) Field replicates are collected at 
the same time and in the same manner as the other 
environmental samples. Field replicates are not 
the same as laboratory duplicates, because they are 
separate sampies obtained from the same field 
monitoring point. As such, results of the field 
replicate analyses are used to assess the precision 
of the field sampling methods, not that of the 
analytical techniques. 

U One field duplicate for every 20 water samples 
is collected at a preselected monitoring point. 
(More frequent replication can be accomodated.) 
A duplicate sample is collected independently at 
a sampling location during a single act of sampling. 
Field duplicates are labeled indistinguishabie from 
other analytical samples so that personnel per- 
forming the analyses are not able to determine 
which samples are duplicates. Field duplicates are 
used to evaluate the reproducibiility of sampling 
techniques. 

7.2 LABORATORY 
QUALITY CONTROL CHECKS 

Matrix Spikematrix Spike 
Duplicate (MS/MSD) 

MS/MSD is used to check for precision and accu- 
racy. These are repiicate sampies spiked with a 
known spike concentration that are taken through 
the whole sample preparation process. MSMSD 
analyses are performed on one sample in each 
group of 20 samples (20%), andfor on each type of 
sample matrix per concentration. Table 7.2 shows 
a list of matrix spike compounds routinely em- 
ployed by the laboratory. 



The sample analysis process and the spike sample 
process differ in the adding of known amounts of 
tbe substances to be analyzed to the aliquot of the 
rep l i~ te  sample. The amount of spike added 
varies according to the range of the ma- 
lyhcal instrument. 

After value of the sample is determined, the d u e  
of the sample spike is determined. Should the 
sample also have a d u e  of the spike analyte, the 
value of the sample is subtracted from the value of 
the spike and the percent (%) recovery of the spike 
is calculated using the following equation: . -, fsp*e sanpr ~ a u n  - sample ~esuk) x 1 00 

Spke Added 

At times the sample value is outside the operating 
range of the analytical instrument. In such mses it 

im@ble bm the r m ~ t u d e  of the rnalyte 
before the spike is added. Occasionally, the sample 
and the spike sample require dilution to perform 
sample analysis within the linear range of the 
instrument. This dilution adjusts the anaiyte in 
the sample to the proper concentration, but it will 
sometimes also dilute the spike added below the 
range of detection. In this case, it is not possible 

"PO" spike ""'"V for that ~ a ~ c u l a r  an'lfle* 

'Ihe lack Of spiLe ncwery data for an that 
has been diluted to levels outside the working 
concentration of the instrument is supplemented 
by the periodic analysis of spiked QC check sample 
and other additional sample data. 

The calculated % recoveries are then used to assess 
data precision expressed as relative percent devia- 

(RPD)* It is calculated using the foUowing 
equation: 

R~ = IMS Result - MSD Result) x I00 

Mean of MS and MSD Results 

where MS denotes Matrix Spike. 

IWD can be by 'up'='' sample 
m a l ~ i s  of one -pie. In eax the ('1 
results t d e  the place of the MS and MSD values 
in the above equation. 

Method Blanks 

Method blank& known as Ieagent are 
analyzed for each matrix and each batch of sample 
analyses. An aliquot of equal volume or weight to 
the sample is used for method blank anaiysis. The 
method blank, like that of duplicate and spike 
samples, is taken through the whole analytical 
process* The Ix.le*od blank tnust be blank of any 
Substances being analyzed, or interferences. 

Caflbratlon Blank/System 
Blank 

A calibration blanWsystem blank b prepared by 
analyzing the same immix used for the preparation 
of the calibration standards. It is used to establish 
the analytical curve by taking into account back- 
ground responses dwing the calibration process. 
It is also used to check for canywer sontamha- 
tion after a standard m or after a contaminated 
-pie 

Laboratory Control 
Samples (LCS) 

~ ~ r a t O r y  conml  Samples (LCS) obtained 
from USEPA Quality Assurance Branch, Environ- 
mental Monitoring and Support Laboratory 
(EMSc,, and NBS. qdy Mmples 
an for in shict aCCOrdansc with 
the proccdum provided with materials. LCS 
are andyzed each day for every sample batch run 
to check proficiency of the analysis in terms of 
working standards preparation, monitor standard 
degradation, and check traceability of the pre- 
pared standards from commercial reference 
materib to EPA reference materials. A measure 
of comparability between batches is established 
with the analysis of the L€S. It is also used to check 
efficiency of both the digestiodextraction, and 
the instmmental analysis. Check results must be 
within the target range values (i.e. 95% confidence 
Limits of the given values) of the LCS or within the 
95% confidence limits of the true vafue of the 
beck as detc1-mined from rnnning replie 
rate andyJes h e &  rtsn&d. (See Appen& 

for Standard Traceab'..) 

- 



Sumgate Splke Analyses 

Where applicable, an analytical process includes 
the addition, subsequent detection, and recovery 
calculation of surrogate spiking compounds. Sur- 
rogate compounds are analyte compound 
substitutes, (i.e., compounds not specifically re- 
quested to be determined as analytes in a particular 

I scope of work) which most often do not occur 
1 naturally. Surrogate compounds are added to 

samples for analysis after sample aliquots have 
been measured out and are taken through the 

1 whole sample preparation process. Surrogate 
1 compounds, to be useful in QC anaiysis, must not 

interfere with the determination of the analytes of 
interest. Surrogates must aiso be chemically simi- 
lar to the analytes of interest and capable of 
emulating the anaIyte response. 

Surrogate standard determinations are performed 
, on all samples and b l a h .  All samples and blanks 

are spiked with surrogate spiking compounds be- 
fore purging or extraction in order to monitor 
preparation and analysis of samples. Table 7.1 
shows a list of surrogate spike compounds rou- 
tinely employed by the laboratory. 

Method of Standard Addition 

A method of standard addition is used to check 
the amracy of the analysis method under opti- 
mum conditions, excluding chemical interference 
from sample matrix. (See Section 4.2.1.1 for 
details) 

ICP Interference Check 
Sample (ICS) Analysis 

ICP interference check sample verifies interele- 
ment and background cor~ection factors of the 
ICP instrument. (See Section 4.2.1.1 for details) 

EPA, NBS and/or Commercial 
Reference  Standards 

These standards are analyzed routinely for the 
parameter of interest. Commercial standards are 
checked for standard traceability. 

Internal Standards Analysis 

Internal standard areas are monitored as a mea- 
sure of instrument cdibration. Internal standard 
determinations are performed on dl samples and 
blanks to monitor instrumental efficiency and also 
used as a reference retention time indicator to 
check retention time shifts of peaks of interest, 

A known amount of internd standard concentra- 
tion is added to a sample extract prior to 
instrumental analysis. Lilcc the surrogate stan- 
dard, it must not interfere with the determination 
of the analytes of interest. It must aiso be chemi- 
cally similar to the aaaiytes of interest and capable 
of emulating the analyte response. 

Calibration Standards 

Calibration standards are used to quantitate the 
amount of analytes present in the sample. These 
are analyzed to initiate any type of analyses. (See 
Section 4.0, Calibration and Frequencies) 

Tuning Requirements 
(BFB and DFTPP) 

See Section 4.5, Table 4.2, and Table 4.3. 

I Control Charts 

The performance of a measurement system can be 
demonstrated by the measurement of homoge- 
neous and stable control samples in planned 
repetitive process. The data generated is plotted 
as a control chart to indicate whether the system is 
measuring the control sample adequately to pro- 
vide confidence in the measurement process. It 
warns the laboratory of possible deviation from 
95% confidence level by identifyrng systematic 
errors, drifts, or other types of problems. 

'Ihe use of control charts are summarized as fol- 
lows: 



+ rn They provide graphic assessment of accu- 
racy and precision for tbe analysis of each analyte 
and instant detection of erroneous data. 

r IIbey allow effident observation of recov- 
ery trends for a particular aaalysis, and they provide 
a long-term mechanism for self-eduation of ana- 
lytical output. 

They provide assessment of the analytical 
capability of the staff chemists with r e p d  to the 
output of valid analytical data. 

They dew o~ervatiOIIS of deviations from 
control trends. It has been noted that: 

4 A system must be estabfished to be in 
cantrol, in order to be maintained in control. 

4 A system is not in control if it is observed 
to produce unexpected data more than once 
every 20 runs. 

4 control limits usually become tighter o n e  
a process is under a controlled protocol (i.e. 
the original limits were based on data pro- 
duced by an uncontrolled operation). 

TYFESOFCONTROLCHARTSUSED 
Four charts are used to monitor the laboratory 
data: 

Surrogate Spike Recoveries vs. Sample Analyzed 
(see fig 7.1) 

Laboratory Control Standard (LCS) Concentra- 
tion vs. Date Analyzed (see fig 7.2) 

Percent Matrix Spike Recovety vs. Date Analyzed 

percent recovery (%R) for QC reference samples 
or spiked samples is collected. The arithmetic 
mean and standard deviation of this set is calcu- 
lated. From this information, warning and control 
limits of a run are determined. These are defined 
as: 

Warning limits are defined as x 22s, where s is 
standard deviation. 

control Limits defined as x *3s, where 
s is standard deviation. The %R of each QC 
sample or spike sample is plotted on a control 
chart and compared with the statistically based 
control limits. . Data pre~ision is evaluated based On 
results of the samples analyzed in duplicate* 
The range is calculated and then divided by the 
average of the anal-, then mdti~fied by 
100. 'l'his value equals Percent difference 
(%D). The %D of duplicates in each data set 
is compared with the d u e s  previously found 
h the laboratory. Cddations for warning and 
control limits are the same as above- 

Interpretation of control charts for out-of- 
control: 

One or more points outside the control 
limit (3s). 

A of two or more consecutive points 
outside warning limits (2s). 

F 

VOfl StRR RE& EC.'9l-F€0.'92 

(see fig. 7.3) 

Relative Percent Difference of Matrix SpiketMS 
Duplicates or Duplicate Analyses vs. Date Ana- 
lyzed (see fig. 7.4) 

Shewhart's theory of control charts (EPA m d -  

I 
The preparation of a control chart is based on " 

book for Analytical Quality Control Water and 
Wastewater Laboratories, Chapter 6). 

nfLc 

APPROACH TO CONTROL CHART - 
INTERPRETATION 

For each parameter and method, a data base of figure 7.1 
Example Control Chart 



W Control &arts are routed to the various de- 
partments where trends are noted and corrective 
actions are made to alleviate these patterns. 

w A run of seven or more points above or 
below 5 indicating trends or shifts. 

Cycles or non-random patterns in the data 
chart (six consecutive points increasing or decreas- 
ing). 

See figure 5.4 for examples of some of these 
outliersltrends. 

Laboratory Control Limb 

Appendix E shows table of laboratory control 
limits for some parameters. Data outside of the 
laboratory control l i i t s  are flagged and discussed 
with the client. As the laboratory gathers a large 
enough data base, it will be able to establish its owu 
criteria for 95% confidence level for both inor- 
ganic and organic parameters. 

Figure 7.2 
Example Control Chart 

VOR MS/flSD RECOVERIES 
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m 
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a 

Figure 7.3 1 Example Control Chart I 1 

Figure 7.4 
Example Control Chart 

I VDR SMR. RE.. ZC.Sl-FFB.'92 1 
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Figure 7.5 1 Exam~le Control Chart I 



TABLE 7.1 LlST OF 
SURROGATES SPIKING STANDARDS 

FOR ORGANIC ANALYSIS 

$URROGATES 
Method 601/602/8010/8020 (GC Purgeables): Method 624/8240/IFB (GCIMS Purgeables) 

BromochIoromethane 1,2 Dichloroethaned4 
Bromof uorobenzene Bromofluorobenzene 

Toluene-dB 
Method 60818080/ItrB (PestrPCB) 

Dibutyl Chlorendate @Be) Method 625I8270m;B (Semivolatiles) 
Nitrobenzene-d.5 Phenol-& 
2-Fluorobiphenyl 2-Fiuoropheaol 

2,4,6-Tribromophenof Terphenyl-dl4 

TABLE 7.2 LlST OF MATRIX SPIKING 
STANDARDS FOR ORGANIC ANALYSIS 

MATRIX SPIKES 

Method 601/602/8010/8020 (GC Purgeables) Method 624/8240/IFB ( G W S  Purgeables) 
1,l-Dichloroethene 1,l-Dichloroethene 
Trichloroethene 'I'richIoroethene 
Chlorobenzene (Chlorobenzene 
Toluene 'Toluene 
Benzene Benzene 

Method 60818080/lFB (PestPCB) Method 625/82701IFB (Semivolatiles) 
Gamma-BHC 
Heptachlor BASmEUTRALS ACIDS 
Aldrin 
Endrin 1,2,4-Trichtorobenzene Phenol 
Pf -DDT Acenaphthene Pentachlorophenol 
PCB-1260 or PCB-1254 2,4-Dini trotoluene 4-Chloro-3- 

Methylphenol 
Method 6 1518 150 (Herbicides) P~rene 2-Chlorophenol 

2.4-D N-Nitroso-di-N- 
2,4$-TP (S ilvex) Propylamine 4-Nitrophenol 

1,4-Dichlorobenzene 



Audit is defined as systematic check to determine 
the quality of operation of laboratory activities. It 
is comprised of the following: 

w Perfoxuxance audit 

System audit 

8.1 FIELD 
PERFORMANCE AUDITS 

Field performance audits are pexfonned on an 
ongoing basis during the project as field data are 
genernted, and 
analyses. including manual dmlations are doa-  
mented. AU records of numerical analyses are 
legible, of reproductionqualit% and su~poning 
mmplete to permit logid remnstruction by a 
qualified individual other than the originator. 

Other indicators of the level of field performance 
are the analytical results of the blanlg duplicate 
and replicate samples. Each blank analysis is an 
indirect audit of effectiveness of measures taken in 
the to (e'g', 
decontamination procedures). The results of the 
field duplicate and replicate analyses are an indi- 
rect audit of the ability of each field team to collect 
representative sample portions of each matrix 
type. 

8.2 IABORATORY 
PERFORMANCE AUDIT 

Procedures used to assess the effectiveness of the 
quality control system are as follows: 

Internal Performance Audits 

nw are a a m p m e d  by fhe ]aboatoly through 
the use of control samples, replicate measure- 
ments and use of reference materials. 

Sample analysis systems are conducted by the QA 
Officer and include the fonowing: 

Verification of written procedures and 
anaiyst(s) understanding 

8 Verification and documentation of proce- 
dures and documents 

Review of analytical data and calculations 

External Pedarmance Audits 

These are accomplished by the laboratoq through 
intertaboratory checL such as: 

fl P&dpatjon in state laboratory edu- 
ation 

W Participation in WP & WS studies from EPA 

PaRidpationinEn~onmentalResoUrceAssOC 
(ERA) WP WS shldies, 

h a J y s i s  of split samples and resul& 
with the other laboratory. 

Panidpation in the U.S. EPA propam. 

W Participation in the U.S. Army Corps of En@- 
neers DERA certification program. 

8.3 LABORATORY 
SYSTEM AUDIT 

ite inspection done by EPA audit team 
or laboratory certification personnel to review the 
laborato~y quality control system which covers 
sample handling, sample analysis, records control, 
preventive maintenance, and proficiency testing. 
When EPA or laboratory certification personnel 
initiate a system audit of the laboratory, any 
recommendations made or deficiencies identified 
w i U  be considered for implementation and correc- 
tive actions taken to correct deficiencies. 



LABORATORY AUDlT CHECKLIST %EANT A 

DATE: 

BY: 
m 

SAMPLE RECEIVING: ANALYTICAL LABORATORIES: REPORTING: 

1. W a s h  sample papemoh & 1. Dots lbgin of sample/extracts to 1. Does the Sample Receiving 
laboratwy paperwork in a g r e  the analytical lab agree with the paperwork agree with the report- 
ment7* yeso  NOD Sample Receiving papefwork(i.e., ing paperwork (i.e.. rample num 

2. Was a sample login sheet filled analytrcal run togs 1.D. samples ber, sample ID'S, turnaround time, 

ou1? yeso   NO^ Yes 0 NOD matrix, etc.) Yesd N o 0  

If so, were all items completed? 2. Are samples analyred within 2. Have rewsions been made to the 
Yes 0 Nob  holding times7 Yes0 N o 0  papetwork? Yes0 N o d  

3. Was the wwkshect and appro 3. Are standards used in analysis 3. Are notts/phone logs desaibing 
priate paperwork sent out to the traceable back to US EPA stan- revisions induded in the reporting 
analytical requred Kctions of the dads? Yes0 NOD files? Yesd NOD 
h h t o l ~  (i-e., m a c t i a ,  6 JMS, 4.  re calibrations pf-d 4. An problems in the analysis 
& Inorgmia)7 Yeso Nob  corrcd Yes0 N o 0  reported in thc case narrative? 
4. Wen thm any revisims made Yes0 N o 0  
to* ~ a ~ e m d  and notes/~hone agrement with the quested 5. Was the reporting requirements 
laps describing why the revisions mewol 7 yes0  N o 0  in agreement witb what the den t  
were made? Yeso NOo ' wsttd? Yes0 N o d  
5. Wen umples *Orage anas actions/maintenance performed to 

for temper* the instrument during analps of submissions of late data? 
t m s ?  the samples in question7 Ycsb N o d  

6. Any temperatures outside of Yest! NO0 7. Were thc reasonsfor thcse 
control limits? Yeso Naa 7, k e  these corrective actions/ submissions documented in the * were maintenance documented in the subsequent case narratives? 
made? Yes O instrument maintenance logs? Yes0 NalJ 

.-, 8. Wen requested methodologies 
COMMENTS: reported to the client? Yes 0 N o 0  

COMMENTS: 9. Was all appropriate QC (Quality 
Control)reported? Yes0 NOD 

COMMENTS: 

*Makeatpyofpqmworktovmfytht~t ' 
n m agn?mmt Hnth otho parts of the 
Irbartory. 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. AUWY B*OIE~ ARUOW, 0- 74012 O m  (918) 251-2858 . FAX (918) 251-2599 lQA012479201) 

FIGURE 8-1 Laboratory Audit Checklist 



LABORATORY CORRECTIVE ACTION 2%' 

DESCWTION OF EVENT 

h e  kmgnizcd: *b 
Date Occumd: &: 
D p k G d :  * B y :  

m u r n c A L r n o ~  

>Andy& Mtrhad: 
Anatyst: Lab Manager: 
Samples A f f d  (Lab ID): 

b DescnpMn of pmMan cnmund: 

ContuivdIkm~avc Action Taken: 

b SIGNATURES: 

Analyst: Date: 

Sugcnrtror Datc: 

QA O f i m  Date: 

FOIJDW UP 

> Follow up inwscig;ltio-ssion: 

SIGNATURES: 

QA O h m  Date; 

Inbotntoq Dirrctor: Date: 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Amwr 0- A m ,  Orunom* 7401 2 a 0- (918) 251.2858 Fm (918) 251-2599 (QA0014492411 - 
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FIGURE 8-2 Laboratory Corrective Action 
I 
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Preventive maintenance is defined as an orderly 
pro- of positive actions for preventing faiture 
of equipment and ensuring that the equipment is 
operating dth *e reliability required for qualify 

'Ibe indude specification 
cleaning, lubdestin& 

adjusting and checking. 

9.1 FIELD EQUIPMENT 

Preventive maintenance is carried out on all field 
equipment prior to being shipped to the sampling 
site. This preventive maintenance includes reguk 
battery checks and maintaining a sufficient stock 
of spare parts and supplies. Reid personnel are 
strongly cautioned that these instructions are for 
general p-e only. Should equipment break 
down in the field and field crews are unable to 
repair the equipment witbin a reasonable amount 
of time, the operations manager in the laboratory 
is notified. A replacement is shipped immediately 
via ovemigbt courier. Whenever possible, dupli- 
cates of all equipment are initially sent to the field. 
For specific preventive maintenance procedures, 
the appropriate instrument manual should be 
consulted, 

pH Meter 

The following is a description of the preventive 
maintenance procedures for the field pH meters: 

Charging Batteries 

After the initial charge when first placing the 
instrument in operation, the batteries are re- 
hargcd after each 30 hours of operation. N o w  
the batteries to charge 16 hours to restore them 
fully, Exceeding the 16-hour period will not 
damage the batteries. Overnight charping is rec- 
ommended, and periods of operation between 
charges should not exceed 30 hours. With proper 
charging practices, a set of batteries should last for 
more than 300 charge cycles. 

I 

. Rephcement 

When batteries no longer hold a charge for a 
reasonable length of time, they should be re- 
placed. This unit requires six AA size 
nickel-cadmium batteries. Replace them as fol- 
lows: 

Remove the accessories from the foam 
insert above the- instrument panel 

Remove the four screws securing the panel 
in the case 

Lift the panel from the case and place it 
face down on a padded surface 

Pry the batteries horn their cIips with a 
screwdriver and replace all six batteries 

Replace the panel in the case, and replace 
the accessories in the foam insert 

Connect the charge unit to the instrument 
and allow the batteries to charge for 15 hours. . pH Electrode Care Storage 

When the electrode is not in use, the wetting cap 
with filling solution-soaked cotton should be rein- 
stalled over the tip, and the fill hole cover should 
be placed over the hole. This will prevent loss of 

gSOIU tion &ougbe vapontion. Alwrysmpin- 
rain the fiIling solution level jurt below the 
hole. . pH Electrode Cleaning 

Normal cleaning of the electrode can be per- 
formed in the follohg m= 

., Immerse the electrode tip in 0.1N HCI 
followed by immersion in 0.1N NaOH and 
again in 0.1N HCl, each for a 2 minute period. 
Rinse with ASTM m e  11 reagent water and 
soak in pH 7 buffer solution for 30 minutes. 

If the electrode is slow to respond or read- 
ing are unstable and the connection cannot 



be remedied w i ~  normal cleaning, the refer- 
ence junction .may be clogged. Clean the 
junction for 10 minutes in dilute potassium 
chloride solution. First dilute a saturated 
potassium chloride solution about 1:10 with 
water. Place the electrode tip in the boiling 
solution for about 10 minutes. 

Remove heat and allow the electrode to 
cool while immersed in the solution. Then 
rinse with ASTM Type II reagent water and 
soak in pH 7 solution before testing again. 

If these steps fail to improve electrode response, 
replace the electrode. If the pH bulb becomes 
contaminated or left dry, it may be reconditioned 
by following the cleaning procedure above. 

Specific Conductance Meter 

The following is a description of the preventive 
maintenana procedures for the field specific con- 
ductivity meters: 

Battery Replacement 

Low battery condition is indicated by an arrow on 
the display. When the arrow appears, the battery 
should be replaced. 

Thermometer 

After each use, the thermometer probe should be 
rinsed with ASTM Type II reagent water. Should 
the sample contain oils or other heavy hydrocar- 
k n  mixture, the probe should be washed with 
laborato~y-grade detergent and rinsed with ASTM 
Type LI reagent water. 

9.2 M O M T O R Y  
INSTRUMENTATION 

A preventive mrintenanfs p r o w  for the i n s n -  
mentation ensures fewer interruptions of analyses, 
personnel efficiency, and lower repair costs. ~t 
eliminates premature replacement of parts, and 
reduces discrepancy among test results. It in- 
creases reliability of results. 

The laboratory has established the following pre- 
ventive maintenance program: 

1. Each type of equipment/instrument has a 
written Standard Operating Procedure (SOP) 
which describes the methods for routine in- 
spection, cleaning, maintenance, testing, 
calibration, andlor standardization of the 
equipment. Instrument operating manuals 
are kept near the instrument or where analysts 
have easy access. 

2. Andysts using the instruments are properly 
trained and develop trouble-shooting skills in 
equipment failure to reduce dependence upon 
outside servicing agencies. In complicated 
cases, the servicing agency or supplier is called 
to soive the probiem. 

3. Written equipment records are kept to docu- 
ment all inspection, maintenance, 
trouble-shooting, calibration, or modifica- 
tions. Whenever maintenance is performed 
on an instrument, it is properly documented 
in a preventive maintenance logbook, which is 
kept near the equipment to monitor the 
adequacy of maintenance schedules. The 
records contain the date (month, day, year), 
description of the maintenance done, the 
achld findings, the name of the person doing 
the maintenance and a statement of whether 
the maintenance operations were routine, 
and if those operations followed the written 
SOP. 

4. Performance criteria is established for judg- 
ing when data from instrument performance 
checks indicate the need to make adjustments 
in the instrument operating conditions. (See 
Section 4.0, Calibration Procedures and Fre- 
quency for details) 

Chromatographic Instruments 

Preventive maintenance is done through a daily 
performance check and calibration of standards. 
l'arameters such as retention time and T- 
factors are observed and back-checked with prior 
operational ~ e r f o m c e -  

A 
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- Ln addition, the following are done: 

GC detectors are cleaned whenever perfor- 
mance degradation (i.e., calibration criteria are 
not met, retention time shifts, noisy baseline, etc.) 
is observed by the analyst. 

1 Septa are reptaced as needed. 

R Incoming gas drylng cartridges are changed 
whenever the color of the adsorbent is noticed. 

R EMuent adsorbent traps are changed every 
month. 

1 CO~U~UE (GC and HPLC) are checked by 
performance aad operating conditions when in 
use or prior to use. 

N Oven performance checked daily prior to use. 

(See Appendix D for SOP for GC Preventive 
Maintenance for more detailed discussion) 

Gas Chromatography/Mass 
Spectroscopy (GC/MS) 

The preventive maintenance includes: 

Maintenance Reauimments Freouency 
Clean filters on cooling fans Monthly 

Check cooling fan for proper Monthly 
operation 

Check iine voltage Monthly 

Clean CDC disc drive Monthly 
pre-filter 

Check cool-flow level Monthly 

Change mechanical pump oil Every 4 months 

Clean source and rods Every 4 months 

Check power supplies in Every 4 months 
QEM Box 

Clean printer inside and Every 4 months 
outside 

General cleaning of Every 4 months 
instrument 

All items from monthly Every 4 months 
maintenance schedule 

Change primary filters Every 6 months 
on CDC disc drive 

Sensitivity andysis through Every 12-hour 
BFB and DFTPP Nne criteria clock 

Atomic Absorption 
SpectrophotornetersnCP 

Preventive maintenance is done for atomic absorp- 
tion through the following checks: 

I Minimum warm-up period of 30 minutes 

1 Alignment of hollow cathode tube to produce 
the m ~ m u m  emitted light to the detector 

8 For flameless AA, the inert gas flow inside the 
furnace is optimized to ensure maximum sensitiv- 
ity 

Digital readout values obtained for the stan- 
dard curve of each etcment are checked to ensure 
linearity 

If readings are low, the operator checks the gas 
flows, burner or cell alignment, wavelength, slit 
width, photomuttiplier voltage and lamp intensity 
prior to analysis 

General Laboratory Equipment 

Analytical balances of various capacities and op- 
erational modes are calibrated annually by a 
licensed specialist and officially recorded as verifi- 
cation of performance. . 
Balances are calibrated with standard Class S 
calibration weights before usage. The pH/specific- 
ion meters are d b r a t e d  before usewith aminimum 
of two standard solutions. All combination pH 
electrodes will be stored in pH 4 buffer solutions. 
Appendix D shows SOPS used for some instrumen- 
tation and equipment. 



~O. IF IELD DATA 

Duplicate and replicate samples analyzed by the 
laboratory assess the precision of the sampling 
effort. Control limits for dupficatelreplicate RPDs 
are set at 0.20% to provide interim guideline. 
Once a sufficient amount of replicate data be- 
comes available, field precision control charts are 
constructed similar to the laboratory precision 
charts. For any given concentration, the mean and 
the standard deviation(s) of the replicates are 
calculated. The mean is the centerfine of the 
control chart. Data from each sample set are 
pooled with the previous sample sets to generate 
control and warning limits for the next set. Wam- 
ing and ~0ntr01 limits for water samples are set at 
k2s and a3s, respectively. Control f i t s  for solid 
samples are more liberally established due to ma- 
trix heterogeneity. Data outside any control h i t  
are subject to QA review. 

--- 

Accuracy 

Field instruments are calibrated daily or more 
hequently, if needed, to ensure accuracy of the 
measurement of field parameters. Specifically, 
the pH measurement must be accurate to 20.1 
unit, temperature must be to =O.SaC, and specific 
conductance must be 2 10 umhos/cm. Each will be 
purged until the above parameters are stable within 
the specified limits. 

All blanks associated with each sample set are to be 
andyzed and evaluated for cross-contamination. 
Blank ~0nbmination and the resulting corrective 
action are assessed on an individual basis. 

functioning properly and calibrated according to 
set procedures, and that all data are recorded 
accurately and legibly. In addition, the Field 
Supervisor must ensure all sites are sampled for all 
of the specified analyses, that sufficient sample 
volume has been provided to complete those analy- 
ses, and that all of the QA samples have been 
included with each sample set. The goal for 
completeness for eacb sample set shipped to the 
laboratory is 100 percent. The minimum accept- 
able completeness limit is 95 percent. 

10.2 LABORATORY DATA 

Accuracy 

Data accuracy is a reflection of the efficiency of 
the anaiytical procedure. It is determined by use 
of spiked samples and standard reference materi- 
als or laboratory control samples performed at the 
rate of one set every 20 samples. A control chart 
is generated using historical laboratory data where 
warning and control limits are established to assess 
d a b  accuracy. (See Appendix E for Laboratory 
ControI Limits) 

Precision 

Precision is based upon the resuIts of the relative 
percent differences as calculated from the percent 
recoveries of the matrixspike and duplicate samples. 
The control limits for precision are based on 
historical laboratory data. (See Appendix E for 
Laboratory Control Limits) 

Completeness 

Completeness 

The Field Supervisor is responsible for ensuring 
that all fieid instrumentation and equipment is 

Completeness is expressed as the percentage of 
the amount of valid data obtained to the amount 
of data expected. For a set of data to be consid- 
ered complete, it must include dl QC dataverifying 
its accuracy and precision. (See Section 6.2, 
Laboratory Data, for details.) 





The initial responsibility for monitoring the qud- 
ity of field measurements lies with the field 
personnel. The Field Supenisor is responsible for 

11.1 FIELD 
CORRECTWE ACTION 

parts of the analytical system are outsf-control. 
One or more of the data points in the eontrol chart 
are out-of-control when: 

Some factors can be easiiy assessed through the use 
of control chart interpretation. Control charts can 
reveal shifts, trends, biases, and conditions where 

meet QA objectives, and to make a value judge- 
ment of the impact a procedure has upon the field 
objectives and subsequent data quality. If a prob- 

verifying that all QC procedures are followed. 

lem occurs that might jeopard& the integrity of 
the project, cause a QA objective not to be met, or 
impact data quality, the Field Supervisor wilI 
immediately notify the PO and the Technical 

This requires that the Field Supervisor assess the 
correctness of the field methods, the ability to 

Operations Manager if appropriate. Corrective 
action measures are then decided upon and imple- 
mented. The PO is notified if the situation 
warrants it. ?he Field Supervisor documents the 
situation, the field objective affected, the correc- 
tive action taken, and the results of that action. 

I One or more data points fall outside the 
limits (3s) 

11.2 LABORATORY 
CORRECTIVE ACTION 

Procedures for Determining 
and Reporting 

Out-of-Control Events 

Out-ofXontrpl Event: 
An out-of-control event is defined as any occur- 
rence failing to meet the QNQC plan. 

Criteria Used for Determination of an Out-of- 
Control Event. 

8 A ntn of two or more data points outside the 
warning limits (k2S) 

A run of seven or more successive data points 
above x or 
below x indicating trends or shifts 

I A run of five successive data points in the same 
direction 

R A cyclical pattern or non-random pattern a p  
pears in the control chart data 

?he detection of one of these conditions is an 
indication that the analytical system is out-of- 
control. The out-of-control value(s) is placed on 
the control chart and circled. The QA Officer is 
notified and both the analyst and QAO investigate 
and determine whether the condition indicates a 
procedure that is truly outsf-controt or a possible 
random error. The QAO shall document correc- 
tive actions taken (i.e. whether the sampie run was 
repeated or whether the data was received and 
released for reporting to the client) on the correc- 
tive action fonn. 

Responding to an 
Out-of-Control Event 

has an interactive role and respons-ibility, these are 
as follows: 

Factors that affect data quality (failure to meet 
calibration criteria, inadequate remrd keeping, 
improvr or preservation of samples) re- 
quire investigation and corrective actions. 

Roles ~ ~ ~ ~ ~ ~ i t , i l ~ ~ i ~ ~  
When an out-ofantrol event b r e c o w &  each 
individual involved with the analysis in question 



r The Analyst: He must be able to recognize QC 
failure and immediately notify the Laboratory 
Supervisor and work witb the QAO to solve the 
problem. 

TheLaboratorySupervisor: He must review all 
analytical and QC data for reasonableness, accu- 
racy, and clerical errors; also responsible to monitor 
QC charts (in terms of control Limits). In an out- 
of-control event, the laboratory manager works 
with the analyst and QAO to solve the problem 
and prevents the reporting of suspect data by 
stopping work on the analysis in question and 
ensuring that all results that are suspect are re- 
peated, if possible, after the source of the error is 
determined and remedied. 

1 R QA Oflieer: In the event an out-of-control 
I situation occurs that is unnoticed at the bench or 

supervisory level (i-e, performance failure on a 
QC sample), the QAO will notify the laboratory 
manager, help identify and solve the problem 
where applicable, and enswe the work is stopped 
on the analysis and no suspect data is reported. 

Procedures for Stopping 
Analysis 

Whenever the analytical system is out-of-control, 
investigation/ correction efforts are initiated by ail 
concerned personnel. 

If the problem is instrumental or specific only to 
preparation of that sample batch, samples pre- 
pared after the out-of-control event are processed 
after the instrument is repaired and recalibrated, 
provided holding times are not exceeded. 

If a sample batch is still out-of-control after rean- 
alysis, all method-related activities shall stop 
immediately. A detailed laboratory-wide investi- 
gation shall be conducted to isolate and correct 
faulty operations. Sample security, integrity of 
standards, reagents, glassware, laboratory note- 
books, instrument performance and adherence to 
the methods shall be included in the investigation. 

All actions shall be documented and placed in 
their respective caseicontract fife. 

Corrective Action I 
The need for corrective action comes from several 
sources: equipment malfunction; failure of inter- 
nal QAJQC checks; failure of performance of 
system audits; and noncompliance with QA re- 
quirements. 

When measurement equipment or analytical meth- 
ods fail QNQC, the problems will immediatejy be 
brought to the attention of the PO and QAO. 
Corrective measures to be taken will depend en- 
tirely on the type of analysis, the extent of the 
error, and whether the error is determinant or not. 
The corrective action to be taken is determined by 
either the Technical Operations Manager, the 
analyst, the PO or the QA officer or by all of them 
in conference. 

A corrective action can be as extensive as replacing 
a complete lot of contaminated extraction solvent, 
the reextracting and analyzing of a complete batch 
of samples due to reagent blank contamhation, or 
as simple as recalculating a series of results because 
a wrong dilution factor was applied. Furthermore, 
the right corrective action must be determined on 
a case by case basis. Appendix D outlines a list of 
potential anafytical problems that might be en- 
countered in the laboratory. 

If failure is due to equipment m ~ n c t i o n ,  the 
equipment will be repaired, precision and accuracy 
will be reassessed, and the an;:vsis will be rerun. 
All attempts wiil be made to re..rialyze all affected 
parts of the analysis so that in the end, the product 
is not affected by faiiure of QA requirements. 

When a result in a performance audit is unaccept- 
able, the laboratory will identify the problems and 
implement corrective actions immediately. A step- 
by-step analysis and investigation to determine t&e 
cause of the problem shall take place as part of the 
corrective action program. If the problem cannot 
be controlled, the laboratory will analyze what the 
impact will be on the data results. 

When a system audit reveals an unacceptable 
performance, work shall be suspended until cor- 
rective action has been impIemented and 
performance has been proven to be acceptable. 



All corrective actions will be documented on the 
- Laboratory Corrective Action Report Form. These 

Reports are discussed weekly by the supervisors, 
managers, QA Officer, and Laboratory Director. 

A follow-up review is then performed on each 
corrective action to ensure that the response taken 
has indeed been incorporated into the laboratory 
operation, minimizing a reoccurrence of the prob- 
lem. 

LABORATORY CORRECTIIVE ACTION 

D-ON OP EVENT 

D l t c ~ :  b* 

bDakOoPlmd; >% 
b DlIEGd: *Bv: 
A N A L m c A L m O D  

bhdyre Matrod: 
b M y s o  > i A b I h u p  

h p l a  AffaebJd (Lnb ID): 
b Dcraiption of problem enmunoned: 

C o ~ l i w  Aaion T h :  

b SIONATURES: 

Analyst: Date: 

Sugmnrar Date: 

QA Officer Dau: 

M U D W  UP 

b F d l ~  up Imdar r f l 3 ims ibn:  

b SIGNATU'RE!j: 

QA Off* h: 

labonrtoq I)tfctt~r: Dm: 

So- L~BORATORY OF OKLAHOMA, hc. 
1700 W. -* 5th C ' B& Amn, Wlhoau. 7401 2 O h  9 1525 1-2858 FU 916-251-2599 

- 

FIG. t 1 .I Laboratory Corrective Action Form 
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Remedial Actions 
I Remedial Actions are taken when a sample has to 

be reexuacted due to poor surrogate recovery, 
improper level of extraction, etc. The Remedial 

Action Form is filled out by the analytical chemist 
and submitted to the section supervisor. The su- 
pervisor review the problem and signs the form, 
then sends it on to the extraction lab for the 
remedial action. 

Init&ted by: Reject*' 

kmpk ID% Can*-  
'ifrppkrb* 

DEXRlPrrON OF PROBLEM (IM d.tur): 

O E S Q I l ~ O N  OF AmONS TAKEN (list dates): 

Supwvirar's Signature: 

Copies: Cur File, 

~ ~ T O R I O F O K L A H O ~ I N C * ~ A N N Y T ~ C N & T K H M C N S ~ , I N C  
1700 Wtn ~ u r m  8-  mow, OK 74012 O m  (918) 251-2850 Fur (914) 251-2599 fY;MM)14492011 

FiG. 1 1.2 Remedial Action Record 



12.1 QUALIW ASSURANCE 
REPORTS TO MANAGEMENT 

Data from formal performance audits of the 
laboratory's activities are reviewed directly by the 
QAO, Laboratory Director, and Laboratory Man- 
ager. 

Should any significant quality assurance problem 
arise, it will be internally discussed among the 
QAO, Laboratory Director, and Laboratory Man- 
ager at a weekly meeting. 



1. 40 CFR,Part 136,Federal Register,Volume 49, Number 209, Friday October 26,1984. 

2. Handbook forAnalytica1 Quality Control in Water and Wastewater Laboratories, U.S. EPA60014-79- 
019, March 1979. 

3. Methodsfor Organic Chemiwl Analysis of Municipal and Industrial Wastewater, USEPA, EPAaoO/4- 
82-057, July 1982, and as subsequently amended. 

4. "Principles of Environmental Analysis," AnaIvtical Chemistry Volume 55, pp. 2210-2218, 
December 1983. 

5. Quality Assurance HandbookofAir Pollution Measurement Systems, USEPA600/9-7&005, December 
1984. 

6. Statement of Work: Multi-Media USEPACantract Laboratory Program USEPA, 1987. 

7. Test Methods for Evaluating Solid Waste: PhysimVChemical Methods, USEPA SW-846,3rd Edition, 
September 1986. 

8. USATHAMA QA Program, 2nd Edition, March 1987. 

9. A Compendium of Superfund Field Operations Methods, USEPA, EPN540P-87/001, December 1987. 
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ANALYTICAL PROTOCOLS 
UTILIZED AT THE SWOK 

LABORATORY 

1. Standard Methods for the Examination of 
Water and Wastewater: APHA, AWWA, and 
WPCG; 16th Edition, 1985, 

2. Guidelines Establishing Test Procedures for 
the Analysis of Pollutants Under the Clean 
Water Act, USEPA. 

3. 40 CFR, Part 136, Federal Register, Volume 
49, Number 209, Friday, October 26, 1984. 

4. Methods for Chemical Analysis of Water and 
Wastes, USEPA, EPA-600i4-79-020, March 
1979 and as amended December, 1982 (EPA- 
600/482-055) 

5. Methods for Organic Chemical Analysis of 
Municipal and Industrial Wastewater, USEPA, 
EPA-60014-82-057, July 1982 and as subse- 
quently amended. 

6. Pesticide Analytical Manual, Volume I, Food 
and Drug Administration, Revised Septem- 
ber, 1977. 

7. Recommended Methods of Analysis for the 
Organic Components Required for AB1803, 
State of California, 5th Edition, April 1986. 

8. NIOSfi Manual of Analytical Methods, U.S. 
Department of Health and Human Senices, 
3rd Edition, February, 1984. 

9. Statement of Work: Multi-Media USEPA 
Contract Laboratory Program, USEPA, 1990. 

10. Statement of Work: Multi-Media High Con- 
centration, USEPA Contract Laboratory 
Program, July 1986. 

11. 500 Series Methods-Drinking Water Test 
Methods, USEPA Compendium of Methods. 

12. Compendium of Methods for the Determina- 
tion of Toxic Organic Compounds in Ambient 
Air, USEPA, EPA-600i4-84-041, April 1984. 

13. Annual Book of ASTM Standards, Water 
and Environmental Technology, ASTM, 1987, 
Volume 11.01 and 11.02 

14. Test Methods for Evaluating Solid Waste: 
PhysicaUChemical Methods, USEPA SW-846, 
3rd Edition, September, 1986. 



DEFlNlTlON AND PROCEDURE 
FOR THE DETERMINATION OF 

THE MEl"HOD D€IECTION 
LIMIT 

The method detection limit (MDL) is defined as 
the minimum concentration of a substance that 
can be identified, measured and reported with 
99% confidence that the analyte concentration is 
greater than zero and determined from analysis of 
a sample in a given matrix containing analyte. 

Scope and Application 

This procedure is designed for applicability to a 
, wide variety of sampie types ranging from reagent 

(blank) water containing anaiyte to wastewater 
I containing analyte. The MDL for an analytical 

procedure may vary as a function of sample type. 
The procedure requires a complete, specific and 
well defined analytical method. It is essential that 
all sample processingsteps of the analytical method 
be included in the determination of the method 
detection limit. 

The MDL obtained by this procedure is used to 
judge the sigmfiwnce of a single measurement of 
a future sample. 

The MDL procedure was designed for applicabil- 
ity to a broad variety of physical and chemical 
methods. To accomplish this, the procedure was 
made device- or instru. tnt-independent. 

Procedure 

1. Make an estimate of the detection limit using 
one of the following: 

(a) The concentration value that corresponds 
to an instrument signallnoise ratio in the 
range of 2.5 to 5. If the criteria for qualitative 
identification of the analyte is based upop 
pattern recognition techniques, the last abun- 
dant signal necessary to achieve identification 
must be considered in making the estimate. 

0) Tbe concentration value that corresponds 
to three times the standard deviation of rep- 
licate instrumental measurements for the 
anaiyte in reagent water. 

(c) The concentration value that corresponds 
to the region of the standard curve where 
there is a significant change in sensitivity at 
low andyte concentrations, i-e., a break in the 
slope of the standard curve. 

(d) The concentration value that corresponds 
to known instrumental limitations. It is rec- 
ognized that the experience of the analyst is 
important to this process. However, the ana- 
lyst must include the above considerations in 
the estimate of the detection limit. 

2. Prepare reagent (blank) water that is as free of 
analyte as possible. Reagent or interference 
free water is defined as a water sample in 
which analyte and interferant concentrations 
are not detected at the method detection 
Limit of each analyte of interest. Interfer- 
ences are defined as systematic errors in the 
measured analytical signal of an established 
procedure caused by the presence of interfer- 
ing species (interferant). Thc interferant 
concentration is presupposed to be normalIy 
distributed in representative samples of a 
given matrix. 

3. (a) If the MDL is to be determined in reagent 
water (blank), prepare a laboratory standard 
(anaiyte in reagent water) at a concentration 
wbich is at least equal to or in the same 
cancentration range as the estimated MDL 
(Recommend between 1 and 5 times the esti- 
mated MDL) Proceed to Step 4. 

@) If the MDL is to be determined in another 
sample matrix, analyze the sample. If the 
measured level of the analyte is in the rewm- 
mended range of one to five times the 
estimated MDL proceed to Step 4. 

If the measured concentration of analyte is 
less than the estimated MDL, add a known 



amount of analyte to bring the concentration 
of analyte to between one and five times the 
MDL in the case where an interference is co- 
analyzed with the analyte. 

If the measured level of d p e  is greater than 
five times the estimated MDL, there are two 
options: 

(I) Obtain another sample of lower level of 
analyte in same matrix if possible. 

(2) The sample may be used as is for deter- 
mining the MDL if the analyte level does 
not exceed 10 times the MDL of the 
analyte in. reagent water. The variance of 
the analytical method changes as the ana- 
lyte concentration increases from the 
MDL, hence the MDL determined under 
thcse cinxlmstauces may not truly reflect 
method variance at lower analyte concen- 
trations. 

4. (a) Take a minimum of seven aiiquots of the 
sample to be used to calculate the MDL and 
process each through the entire analytid 
metbod. Make all computations according to 
the defined method with final results in the 
method reporting units. Lf blank measure- 
ments are required to calculate the measured 
level of analyte, obtain separate blank mea- 
surements for each sample aliquot analyzed. 
The average blank measurements is subtracted 
from the respective sample measurements. 

@)It may be economically and technically 
desirable to evaluate the estimated MDL 
before proceeding with 4a. 'Ibis will: (1) 
prevent repeating this entire procedure when 
the costs of anaiyses are high, and (2) ensus. 
that the procedure is being conducted at the 
correct concentration. It is quite possible that 
an incorrect MDL can be calculated from data 
obtained at many times the real MDL even 
though the background concentration of ma- 
lyte is less than five times the calculated MDL 
To ensure that the estimate of the MDL is a 
good estimate, it is necessary to determine 
that a lower concentration of analyte wil l  not 
result in a significantly lower MDL Take two 
aIiquots of the sampie to be used to calculate 
the MDL and process each through the entire 
method, including blank measurements as 
described above in 4a. Evaluate these data: 

(1) Ifthesemeasurementsindiote the sample is 
in the desirable range for determining the 
MDL, take five additional aliquots and pro- 
ceed. Use all seven measurements to 
calculate the MDL 

(2) Ifthese measurementsindicatethe sample is 
n o t i n t h e a 3 f i e d r a n g e , ~ t h e M D ~  
obtainnew sample as in 3 and repeat either 
4aor 4b. 

1 5.  Calculate the variance (S2) and standard de- 
viation (S) of the replicate measurement as 
follows: 

where the XI, i = 1 to n are the analyticat results 
in the final method reporting units obtained from 
the n sampie aliquots and 

n 
z 

x, 

t = I  

refers to the sum of the X values from i = 1 to n. 

6. (a) Compute the MDL as follows: 

where MDL = the method detection 

t(n-1 1-9s 99 
f' 

=the analyst's "t" value 
appropnate or a 99% confidence level and a 
standard deviation estimate with n-1 degrees 
of freedom. See Table. 

S = standard deviation of the replicate analy- 
ses. 

(b) The 95% confidence limits for the MDL 
derived in 6a are computed according to the 
following equatior:; derived h m  percentiles 
of the chi squar: over degrees of £reedom 
distribution (XLldf) and calculated as foIlows: 



M D L ,  = 0.69 MDL 
MDL, = 1.92 MDL 

where M D L ,  and MDL,, are the lower and 
upper 95% confidence limits respectively based on 
seven aliquots. 

7. Optional iterative procedure to verify the 
reasonableness of the estimated MDL and 
calculated MDL of subsequent MDL deter- 
minations. 

(a) If this is the initial attempt to compute 
MDL based on the estimated MDL in Step 1, 
take the MDL as calculated in Step 6, spike in 
the matrix at the calculated MDL and pro- 
ceed through the procedure starting with 
Step 4. 

(b) If the current MDL determination is an 
iteration of the MDL procedure for which the 
spiking level does not permit qualitative iden- 
tification, report the MDL as that 
concentration between the current spike 
level and the previous spke level which allows 
qualitative identification. 

(c) ~f the current MDL determination is an 
iteration of the MDL procedure and the 
spiking level allows qualitative identification, 
use S2 from the previous MDL calculation to 
compute the F ratio. 

s2* r f -- (3.05 
5 2 ~  

then compute the pooled standard deviation 
by the following equation: 

6S2, - 6S2 I spa*,.. = [ ------,--- 1/2 

12 

I f -- s 2 ~  €3.05 
S 2 ~  

re-spike at the last calculated MDL and 
process the samples through the procedure 
starting with step 4. 

(c) Use the S as calculated in 7b to 
compute the MDL according to the 
following equation: 

MDL = 2.681 (Spooled) 

where 2.681 is equal to t(,-, (S). 

(d)The 95% confidence limits for MDL de- 
rived in 7c are computed according to the 
following equations derived from percentiles 
of the chi squared over degrees of £reedom 
distribution. 

MDLKL = 0.72 MDL 
MDhcL = 1.65 MDL 

where LCL and UCL are the lower and upper 95% 
confidence limits respectively based on 14  di- 
quots. 

Reporting 

The analytical method used must be specifically 
identified by number or title and the MDL for each 
analyte expressed in the appropriate method re- 
porting units. If the analytical method pennits 
options which affect the method detection limit, 
these conditions must be s~edfied with the 
value. The sample matrix used to determine the 
MDL must also be identified with MDL value. 
Report the mean analyte level with the MDL If 
a laboratory standard or a sample that contained 
a known amount analyte was used for this determi- 
nation, report the mean recovery, and indicate if 
the MDL determination was iterated. 

If the level of the andyte in the sample matrix 
exceeds 10 times the MDL of the analyte in 
reagent water, do not report a value for the MDL. 

Reference 

Glaser, J.A., Foerst, D.L, McKee, G.C., Quave, 
S A ,  and Budde, W-L, “Trace Analysis for Waste- 
waters", Environmental Science and Technoloev, 
15,1426 (1981) 
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TABLE B. 1 ANALYST'S 
VALUES AT THE 99 

PERCENT CONFIDENCE 
LEVEL 

Number of Degrees of Freedom 
Replicates (n-1) $*I I ~ ~ I  

7 6 3.143 
8 7 2998 
9 8 2.896 

10 9 2.821 
11 10 2.764 
16 15 L602 
21 20 3 2 8  
26 25 2.485 
31 30 2457 
6 1 60 2390 

2326 



TABLE 8.2 MWHOD DETECTlON LIMITS 

I 

L 

P W m  
TOTAL PETROLEUM HYDROCARBONS 
TOTAL DISSOLVED SOLIDS 
CHLORIDE 
FLWORIDE 
SULFATE 
NlTIUTE 
ORTHO-PHOSPHATE 

NITUTE 
NITRITE 

MGTHOD 
REFERENCE, 

E418.1 

E160.1 

E300.0 

E353.2 

E354.1 

WATER (mg/L) 

0.01 1 

9.00 

0.16 
0.07 
035 
0.07 
0.45 

0.01 

0.02 

ARSENIC 
LEAD 
MERCURY 
SELENIUM 
THALLIUM 
ALUMIMJM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALClUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESTUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
'I"murUM 
VANADIUM 
ZINC 

CYANIDE - 

MDL 
SEDIMENT (mgtifg) 

379 

30 

.14 

.02 

.78 

30  
1.60 
650 
420 
1.40 
.04 
3 4  

49.00 
.68 
.68 
2.60 
.58 
8.20 
27.00 
0.18 
1.10 
1 .OO 
62.00 
12.00 
0.46 
34.00 
4.20 
0.40 
0.44 

0.27 

SW7060 

SW7421 

SW7470 

S W 4 0  

SW7841 

SW6010 

SW9012 

0.0015 

0.0007 

0.0001 

0.0039 

0.0015 
0.00s 
0.032 
0.021 
0.007 
0.0002 
0.002 
0.246 
0.003 
0.003 
0.013 
0.003 
0.041 
0.135 
0.0009 
0.005 
0.005 
0312 
0.060 
0.002 
0.172 
0.021 
0.002 
0.002 

0.0005 



TABLE B.2 MWHOD DETECTION LIMITS (continued) 

PARAMETERS 

BENZENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

0- "Em 
1, CHLOROBENZENE 
1,4- . (=HLOROBENZENE 
1,2-DICELOROBENZENE 

M n H O D  
REFERENCE 

SW8020 

WATER bgL) 
-08 
.12 
.07 
.09 
.08 
.06 
.05 
.06 
-05 

.13 

.ll 
23 
.lS 
-12 
.05 
.I0 
.04 
.05 
-05 
-08 
-07 
-06 
.04 
-06 
.OQ 
.05 
.35 
.03 
-03 
.08 
-04 
.05 
.04 
.03 
37 
.03 
.07 
.04 

MDL 
SEDIMENT (mgfKg) 

-0001 
.oOol 
,0001 
.oOol 
.OOOl 
.OOO1 
.0001 
,0001 
.0001 

.OOO1 

.oOol 

.O002 

.0001 

.0001 

.0001 

.0001 

.OOOl 

.0001 

.0001 

.0001 

.0001 

.0001 

.0001 

.OOOl 

.OOOl 

.OOOl 

.OOO4 

.0001 

.0001 

.0001 
-0001 
.OOOl 
.OOOl 
.00ol 
.OOW 
.oOOl 
.OOOl 
.OOOl 

CHLOROMETHANE 
VINYL CHLORIDE 
BROMOhElMAJE 
CHLOROETHANE 
TRICHLORO FLUOROMETHANE 
1,l-DICHLOROE'IlIAW 
METHYLENE CHLORIDE 
trans-1.2-DICHLOROETHENE 
1,l-DICHLOROETHANE 
cis-12-DICHLOROETHENE 
CHLOROFORM 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1.: -DICHLOROETHANE 
TRlCHLOROETHENE 
1.2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
2-CHLOROETHYL VINYL ETHER 
cis-12-DICHLOROPROPENE 
trans-1 J-DICHLOROPROPENE 
TETRACHLOROETHENE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
BROMOFORM 
1,12,2-TETRACHLOr.3ETHANE 
para-CHLOROTOLUENE 
1.3-DICHLOROBENZENE 
1,4-DICHLOR OBENZENE 
f J-DXCHLOROBENZENE 

SW8010 
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TABLE 6.2 METHOD 

PARAMETERS 
NDMA 
DICHLORVOS 
MEVINPHO 
ETHOPROP 
NALED 
PHORATE 
DEMETON-S 
DIAZINON 
DISULFOTON 
METHYL PARATHOIN 
RONNEL 
MALATHION 
FENTHION 
CHLORPYRIFOS 
STIROPHOS 
MERPHOS 
FENSULFOTHI ON 
BOLSTAR 
AZINPHOS METHn 
COUMAPHOS 

PAmMEmRS 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LZNDANE) 
HEPTACHLOR 
AZSRIN 
HEPTACHLOR EPOMDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN I1 
4.4-DDT 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
METHOXYCXUOR 
ALPHA-CHLORDANE 
GAMMA-CKLORDANE 
TOXAPHENE 
AROCHL.OR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION 
METHOD 

REFERENCE 

SW8280M 

SW8140 

MEM?OD 
REFERENCE 

SW8080 

LIMITS (continued) 

WATER @ g L f  

0.05 

0.096 
0.277 
0.165 
0.106 
0.099 
0.227 
0397 
0.142 
0.014 
0.181 
0.050 
0.079 
0.223 
1.28 
0.249 
2.29 
0.137 
1.16 
1.07 

MDL 
SEDIMENT (&Kg) 

3.17 
9.14 
5.45 
3.50 
337 
7.49 

13.10 
4.69 
0.46 
5.97 
1.65 
2.61 
736 

42.20 
8.22 

75.60 
452 

3830 
3530 

WATER @&) 

.004 

.004 
,004 
.003 
.008 
.MI4 
.003 
.004 
.006 
-007 
.009 
.007 
-009 
-008 
.009 
.034 
.004 
.004 
.069 
.Of0 
.072 
.I46 
-089 
-067 
-038 
.096 

MDL 
SEDIMENT (mglICg) 

.MI027 

.00027 

.00017 

.00029 

.MI02 

.00029 

.00034 

.OOO30 

.OW9 
,00049 
.00053 
.00066 
.00052 
.00066 
.00046 
-00318 
.OOO3 1 
.00036 
.0051 
.0044 
.O060 
.0034 
-005 
.0028 
.M)48 
,0034 



I TABLE 8.2 METHOD DEFECTION LIMITS (continued) 1 
MDL 

WATER b@L) SEDIMENT (CtgMg) 

I 
PARAhmmRS 

, EIHILENEDlBROMlDE 
NAPH3lWENE 
ACENAP- 
ACENAPHlHENE 
FLUORENE 
PHENANmmENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 

METEiOD 
REFERENCE 

E504.1 

SW8310 

BENZO(A)ANTKRACENE 
CHRYSENE 
B E N Z O @ ) F L v O R m  
BENZO(k)FLUORANIIIENE 
BENZO(a)fYRENE 
DIBENZO(a,h) ANTHRACENE 
BENZO(g,4i)PEIU,YENE 
INDENO(l,2$-cd)PYRENE 
DALAPON 
DICAMBA 
him 
MCPA 
DICHLOROPROP 
2,4-D 
2.43-TP 
2,4 J-T 
DINOSEB 
2.4-DB 

HMX 
RDX 
TNB 
m n  
DNB 
TNT 
m O B E N -  
26DNT 
24DNT 
2NT 
4NT 
3NT 

SW8150 

SW8330 
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TABLE 6.2 METHOD . 
PARAMIXERS 

Atxnaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)Anthraccne 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthtne 
Benzo(GW)Pcryle ne 
Benzo(A)Pyrcne 
knzyl  Alcohol 
Bis(2-Ch1oroethoxy)Mehan 
Bis(2-Chloroehy1)tther 
Bis(2-chloroisopmpy1)cther 
Bis(2-Ethylhq1)Phthalate 
4-Bromophtnylphenylether 
Butylbenzylphthalatt 
4Chloroanaline 
2-Chloronaphthalene 
4-ChlomphcnyI-Phenylethe 
Chrysent 
Dibenz(AJ4)Anthracene 
Dibenzofuran 
Di-N-Butylphthalate 
13-Dichlorobenzene 
13-Dichlorobenzene 
l,4DicfrIorobenzene 
33-Dichlorobcnzidine 
Dicthylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
26-Dinitrotoluene 
Di-N-Octyiphthalate 
Fluoranthene 
Fluorcne 
Hexachlorobenzene 
Huacblombutadiene 
Hexachlorocyclopcntadiene 
Hexachloroethane 
Indeno(l,2 J-CD)Fyrcne 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
CNitroaniline 
Nitrobenzene 
N-Nitrosodiphenyiamine 
N-Nitr~di-n-propylamine 
Phcnanthrene 

DETECTION 
METHOD 

REFERENCE 
SW8270 

LIMITS (continued) 

WATER hg/L) 

4.22 
4.14 
1.43 
289 
7.14 

1521 
7.76 
205 

14.05 
3.98 
5.14 
9.93 
4.71 
130 
230 

21.14 
9.44 
280 
6.94 
6 . a  
3.14 
4.02 
5.75 
4.71 
458 

22.66 
358 
6.40 
6.28 
335 
5.78 
6.28 
1.91 
LOO 

11.43 
0.00 
451 
633 
233 
5.44 

1 6 2  
8.01 
7.64 

33.47 
425 
238 
524 

MDL 
SEDIMENT &glKg) 

139 
1.64 
294 
1 .a 
321 
224 
4.72 
1.73 
9.03 
214 
2.24 
2.65 
5.10 
1.17 
259 
858 
155 
1.85 
229 
4 . n  
1.81 
1.94 
1.47 
2.22 
200 

21.13 
136 
O.% 
2% 
2.09 

1133 
438 
131 
1.98 
295 
3.79 
245 
9.63 
1.79 
234 
2.65 
606 
22.06 
38.70 

1.42 
246 
288 
1.90 



TABLE B.2 METHOD DETECTION LIMITS (continued) 
METBOD MDL 

PARAMEI*ERS REFERENCE WATER UgL) SEDIMENT (Irg/Kg) 

SW8270 (conL) 

m n e  4.07 261 
1,2,4-TricttlorotKnzene 15.40 2.76 
Benzonic Acid 47.61 288 
4-Chloro-3-Methylphenol 258 3.60 
2-Chlorophenol 2.88 1.49 
2,4-Dichlorophenol 2.11 436 
2,CDirnethylphenol 7 35 231 
4.6Diaitro-2-Methylphenol 19.93 14.81 
2,4-Dinitrophenoll 15.16 29.81 
2-Methylphenol 4.60 1.60 
CMethylphenol 4.60 1.87 
2-Nitrophenol 2% 3.41 
4-Nitrophenol 20.05 14.91 
Ptntachlorophenol 7-23 14.60 
Phenol 6.97 3.16 
Z4J-TrichbrophenoI 3.66 1.27 
2,4,6-Trichlorophenol 3.77 235 
L' -Fluorophenol 1239 451 
2-Fluombiphenyl 4.89 2.55 
2,4,&Tnbromophenol 10.65 650  
Carbazole 258 335 
Aniline 036 1.46 
1-Methylnaphthalene 054 0.43 



TABLE 8.2 METHOD 

, P-S 

Aatonc 
Benzene 
Bromodichloromethane 
Bromofom 
Bromomethane 
2-Butanone (MEK) 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenztnc 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chioromethane 
Dibromochloromcthane 
3.1-Dichiorocthane 
lJ-Dichloroethane 
1,l-Dichloroethene 
cis-13-Dichlorocthene 
trans-12-Dichloroethene 
1,2-Dichloropropane 
cis-13-Dichloropropene 
trans-13-DichIoropropene 
Ethylbenzene 
Freon 113 
2-Hexanone 
Methylene Chloride 
4-Methyl-ZPentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,l,l-Trichioroethane 
1.12-Trichloroethane 
Trichlorotthene 
Vinyl Acetate 
Vinyl Chloride 
o-Xylcne 
MgXylene 
1 J Dichlotobenzcne 
1,4 Dichlorobcnzcne 
12 Dichlorobcnzene 

DmCTlON 
METBOD 

REFERENCE 

SW8240 

LIMITS (continued) 

WATER bg&) 

3.18 
0.67 
0 3  
0.78 
120 
638 
0.59 
1.56 
0.7 1 
0.89 
295 
0.46 
1.17 
0.81 
0.64 
0.98 
0.86 
0.87 
0.67 
0.76 
0.74 
051 
0.75 
056 
1.75 
0.60 
225 
0.65 
2-00 
1.72 
0.91 
127 
1.43 
137 
0.92 
0.91 
0.74 
1.68 
1.65 
f .63 
1.61 

MDL 
SEDIMENT bg/Kg) 

7 .M 
0.23 
0.11 
059 
0.16 
Ll5 
031 
0.24 
om 
0.95 

0.16 
0.41 
0.19 
022 
1.17 
0.17 
0.14 
0.17 
028 
031 
0.83 
033 
0.64 
234 
0.24 
1.85 
025 
0.73 
0.40 
024 
024 
1.24 
0.22 
2U 
033 
0.29 
2.15 
034 
033 
037 



INDUCTIVELY COUPLED 
ARGON PLASMA (ICAP) 

OPERATING CONDlTlONS 

Start Up: 
1. Check that the argon tank main valve is open 

and the pressure is set to at least 60 psi. 
2. Check the plasma work coil coolant water and 

exhaust vents. 
3. Check that the drain tube is inserted into a 

plastic water bottle containing at least 8 inches 
of water and drain line is below surface. 

4. On the R.F. generator control panel, turn the 
fornard power manual control rheostat knob 
counter clockwise to the off position. 

5.  Check that the white power lamp is illumi- 
nated on the RF generator. 

6. Turn the torch gas toggle switch on and adjust 
flow meter to 18, turn the auxihary flow on to 
05 and the sample gas flow to 0.6. 

7. Purge the torch surfaces, the capillary tube 
and teh drainage tube of air for at least 3 
minutes. 

8. Check that the blue R.F. off lamp on the 
generator is illuminated. 

9. Turn the Automatic Power Control switch to 
the manual position. 

10. Press the red R.F. on button. 
11. Turn the sampie gas flow toggle switch to OFF 

position. 
12. To ignite, slowly turn the fomard power 

rheostat knob clockwise until 
the forward power meter reads 0.5 KW. 

13- Press 'gnitor On the front panel 
the generator. You should see a faint fila- 

plauna in the outer tube of 
the torch. Gradually increase the fonvard 
power until the plasma ignites. 

14. Once the plasma is lit, rotate the forward 
power rheostat knob until the fomard power 
meter reading is 1.0 - 1.1 KW. 

15. Turn the automatic power control switch to 
the automatic position. 

16. Introduce the rime solution into the plasma 
by slowly turning on toggle switch. 

17. Turn off auxiliary flow toggle switch. 

GAS CHROMATOGRAPH (GC) 
OPERATING CONDITIONS 

The following are the gas chromatograph analyti- 
cai conditions. The conditions are recommended 
unless otherwise noted. 

Carrier Gas: Helium 
(Hydrogen may be used) 

Column Flow: SmL(min. 
Make-up Gas: P-5P-10 or N, (required) 
Injector Temperature 2 2000C 
Injection: On-column 
hjection Volume: 1 or 2 p.L 
Injector: Grob-type, splitless 
Initial Temperature: 150°C 
xtiaf  Hold T j e :  -. 
Temperature Ramp: S°C to 6"C/min, 
Final Temperature: 2750C 
Final  old ~ l m e :  Until after Decachloro- 

biphenyl has eluted 
(approximately 10 minutes) 

Optimize GC conditions for anaiyte separation 
and sensitivity. Once optimized, the same GC 
conditions must be used for the analysis of all 
standards, samples, blanks, and MShfSD's- 

GC/MS SEMIVOLATILE 
OPERATING CONDITIONS 

The following instrumental parameters are required 
for a pdonnance icm for rill snmple 
Electron Energy: .............. 70 voks (nominal) 

...................... Mass Range: 35 to 500 amu 
Scan =me: ......................... 1 second per scan 
Initial alumn 

Temperature Hold: ......4m for 1 minute 
Column Tempcramre 

......................... Program: 40-300°C at 8°/min. 

=emperamre ~ ~ l d :  .as... 3 0 m  for 5 rninutcs 
Injector Temperature: ...... 280°C 

Line 
Temperature: ................ 380°C 

Sour= Temperame: .......-rd*g to manu- 
factureis specifications 

Injector: ............................. Grob-type, splitless 
Sample Volume: ............... 2 FL 



VOLATlLE GC/MS OPERATING 
CONDITIONS 

These performance tests require the following 
instnunen tal parameters: 
Electron Energy 70 Volts (nominal) 
Mass Range: 35-300 
Scan Time: to give at least S scans per 

peak, not to exceed one 
second per scan. 

Column conditions: DB624,75m, OS3mm ID 
Film Thickness: 3um 
Flow Rate: 30 Wmin. (glass jets) 

10-15mL min. (microjets) 
Column Temperature: Isothermal at 4S°C for 5 

min., then programmed at 
SoUmin. to 10S°C. 
Further programmed at 
1PCfmin. to 18CPC 

Adjust the purge gas (helium) flow rate to 35 -c 3 
mumin. 

- -  

TABLE 1. 
Instrument Operating parameters and Standard 

Conditions for Metals Analyzed by Graphite Furnace 
Atomic Absorption Spectrophotometry 

Elemeat 

Arsenic 

Lead 

Selenium 

Element 

Arsenic 

Lead 

Selenium 

Thallium 

Wan! 
Length 
(mn) 

193.7 

283.3 

196.0 

EDL 
UP 
Watts 
(w) 

6 5  

- 

6.5 

Thallium 1 276.8 

weetion 
Volumt 

(ul) 

20 

20 

20 

20 

- 

Slit 
Opening 
(mm) 

4 (1.0) 

4 (1.0) 

- 

HCL 
AP 
Clurmi 

(-1 

- 

10 

- 
4 (1.0) 

ClsSettbg 
Time/RPte 

Ar(Normal/3sec/20 

Ar(NormaU3 secJ20) 

Ar(NormaV3 sec/20) 

20 Ar(NormalD sec./20) 

I 
Linear 1 Sensitivity 

Working ppbt 
Rangc(ppb : 1M4Abs 

Fulnam Conditions 
D+C/ chnr6c/ b m i t  6~ 

Marimam 
Scnle 

Expnnsion 

5 

3 0 

5 

20 

4-300 

0.3-100 

4-300 

0.5-100 

Additional 
Elements 

0 Correction 
Ni (NO,), mm 

0 2  Correction 

01 Correction 
Ni (NO,), mark 

01 Correction 

-.. 
5 

2 

5 

3 

Scc(ppm) 

270017 

23OOn 

2700/7 

2300/7 

Seconds 

110/22 

110/22 

110/22 

1 10122 

Seconds 

400f22 

750/22 

1200/2;: 

400122 



-ORATORY AND 
SAMPLE SECURITY 

Samples received at SWLO are considered to be 
physical evidence and are handled according to 
procedural safeguards established by the EPA. 
Because of the legal nature of the work, the 
laboratory provides complete security for samples, 
analysis and data 

laboratory analyses. Commercial standards pre- 
pared are verified against certified standard 
reference materials (SRM). Withiin the USEPA, 
the three sources of SRM that will be considered 
acceptable for traceability are: 

a. Quality Assurance Materials Bank 
(QAMB) 

b. f esticides and Industrial Chemical 
-tory 

To assure complete security for samples and ana- I c. T o ~ c a n d ~ o ~ M a t e r i ~ R e p ~ S i t o r ~  
lytical procedures during-sample analyses, the 
following steps are taken: 

Sensitive Materials Containment Laboratory1 
Process and Instrument Laboratories be locked at 
all times except when in actual use. 

Analytical sample should always be in the 
custody of an individual technician assigned to do 
the task. 

The following security measures are employed: 

8 Doors to the laboratory are closed and secured 
at all times. 

8 Only authorized personnel and visitors under 
escort shall have access to the chemistry lab. 

8 All laboratory personnel should be aware of 
the need to question and determine legitimacy of 
a stranger's presence in the laboratory. 

R Deliveries are to be escorted to the laboratory 
from the main reception area or from the receiving 
area. 

TRACEABILITYOF STANDARDS 

All inorganic and organic analytical standards 
utilized for instrument/methodological calibra- 
tion and preparation of quality control samples 
shall be traceable to standard reference materials. 
Primary standards must be obtained from reliable 
certifiable source and be of the highest possible 
purity. Standards are purchased from approved 
commercial vendors such as Chern Services, Inc., 
Fisher Scientific, Supelco, etc., for the use in all 

Whenever possible, SRM received from one of the 
three EPA repositories wiU be utilized directly for 
generation of control samples and analytical stan- 
dards. However, if such reference materials are 
unavailable for routine use, standards will be 
definitively traceable to such reference materials. 

For inorganic analytes, calibration standards and 
control samples shalf be traceable to a standard 
reference material supplied by the National Bu- 
reau of Standards (NBS) or the USEPA'S Toxic 
and Hazardous Materials Repository. 

All standards must be stored under conditions and 
in containers that provide the greatest protection 
against deterioration andlor contamination. 

Stock and working standards solutions must be 
made fresh as often as required by their stability 
and must be checked regularly for signs of deterio- 
ration (i.e., discoloration, formation of precipitates 
and changes in concentration). Standard solutions 
are properly labeled as to compound name, con- 
centration, solvent, date and preparer. 

(See Criteria and Guidelines of Analytical Stan- 
dards and QC Samples for the Evaluation of 
Traceability.) 

STANDARD EXPIRATION 
PROCEDURE 

I. Primary Compound - A liquid or solid 
compound in a pure fonn obtained from an 



approved commercial distributor. (It 
could have a certain % purity that can be 
used to correct standard concentration.) 

2. Stock Standard - Standard preparedlor 
obtained directly from the primary 
compound (i.e., liquid or solid) at a high 
concentration. (Most commercidly- 
prepared standards are convenient to be 
used as stock solutions.) 

3. Wod5ngStandards - SmW used in the 
calibration and quantitation of the 
cumpounds of inter& 

Exptration or 
Holding Time Criteria: 

All standards obtainedjor purchased from ap- 
proved commercial vendors such as Chem Sexvices, 
loc, Fisher, Supelw, etc, as well as standard 
reference materials procured from EPA or NBS 
are dated upon receipt. Date of expiration is also 
noted and if not available will be obtained from 
the supplier or manufacturer; if no infarmation is 
available from the supplier, the lab holding time or 
shelf-life for the materials obtained shall be hatf 
the normal shelf-life (i.e., assuming 1 year for most 
compounds, then it would be 6 months shelf-life). 

Standards prepared as stocWor working standards 
are properly labeled as to name of compound 
mixture, concentration, solvent/medium, date and 
preparer. 

Laboratory control sample (LCS) or an indepen- 
dent check standard available from EPA or NBS or 
standard reference materials (SRM) are used to 
monitor standard degradation. Check results of 
the LCS or the check standard are checked against 

I 
the given target range values (i.e, it should be 
within the 95% confidence limits of the given 
values). 

All working standards prepared from stock solu- 
tion commercially obtained or prepared in-house 
must be checked against LCS or NBS or any 
certified reference materid. Check results must be 
within the target range values (i-e., 95% confi- 
dence limits of the given values) of the LCS, NBS, 
or SRM or within 95% confidence Limits of the 
tme value of the check standard as determined 
from replicate aualyses (assuming n o d  instru- 
ment sensitivity) previously determined. (See 

Criteria and Guidelines for the Preparation of 
Analytical Standards and Quality Samples.) 

All standards used in the laboratory will have the 
following expiration or holding time criteria: 

INORGANIC: 
a Stock Standards:Expiration date of 

c~mm~obtainedstandardsis &c&ed 
wecklyto identiry and purge outdatedstock 
solutions 

b. Workings--are- 
at the following frequency depending on 
stsndardamcen~011: 
1. 1-5 ppm: remake every three weeks 

2 0.1-1 ppm: remake every two weeks 
3. lessthan0.1 ppm: remake everyweek 

Note: Tht~ts&ndardscanbeprepared 
following the frequency stated abwe 
or sooner if comparison with a check 
standard indicates a problem. All 
working standards are evaluated by a 
check ~randardorLCS~nadadybasis~ 

a F -.r liquid or solid stockstandard: 

Maximum holding time of 1 year from date of receipt 
if no expiration date is indicated by tbe 
man-. 

b. For commercially obtained prepared stock 
Stan- 

Prepare or obtain once a month or sooner if 
comparison with a check standard of LCS 
indicatesa prubiem. (Thiswould be based from 
the check results of the working standards 
prepared h m  this stock against the LCS or 
&&standard) 

Prepare fresh weekly or sooner if compari- 
son with a check standard or LCS indicates 
a problem. (This would be based from the 
check results of the working standards 
prepared from this stock against the LCS 
or check standard.) 



i 

CRITERIA AND GUIDELINES I 
FOR THE PREPARATION OF 

ANALYTICAL STANDARDS AND 
QUALIlY CONTROL SAMPLES 

AH standards obtained or purchased from ap- 
proved commercial vendors shaU be evaluated for 
traceability using standard reference materials 
(SRM) obtained from NBS andtor EPA reference 
materials. 

A C X E R M F O R m C E A B W  

Traceabilityto certifiedSRM shall be performed 
through statistical evaluation of the control 
sample or analytical standard relative to NBS 
and/or EPAreference material. 

Criteria set for traceability shall be as follows: 

1. The new standard solutionlcalibration 
standardis considered to be acceptable for 
sample quantification if the RPD (relative 
percent difference) is less than or equal to 
10%. 
The general procedure used for this 
evaluation involves: 
a. Triplicate analysis of the ceri5ed SRM. 
b. Triplicate analysisof thenewly prepared 

analytical standard or spiking solution 
within the same time frame. 

c. Mean and standard deviation statistics 
are calculated on each set of triplicate 
analyses. 

d Relative StandardDeviation (RSD) of 
less b a n  10%rnust beobtainedon each 
set of triplicate analyses for 
acceptability. 

e. The twosersof&ta(i.e.,newfyprepared 
standard or calibration standard 
solution) is then compared with the 
SRM to detennineacceptability using 
criteriamentioned. 

m= Mean SRM value - Mean proposed standard value 
average of the Mean value 

2. If SRM are not available, laboratory control 
samples (LCS) obtained from EPA shall be 
used for traceability. Working standards 
prepared from the stock solution (i.e., newly 
prepared standard) are used as calibration 
standardsfor the quantification of the La. 

Check results must be within the target 
range values (i.e., 95% confidence limits 
of true vaiues) provided with the LCS. 

3. If SRM and EPA LCS are not available, 
chedcresults ofthenewiyprepared standard 
must be within 95% confidence iirnitsofthe 
historical values obtained from replicate 
an;llysis of the same standard concentration 
previously determined (assuming n o d  
instrument sensitivity). 

B. GUIDEUNES 

The laboratory has established guidelines for 
the preparation of analytical standardsused as 
spiking solutions and/or cafibration standards 
which are as follows: 
1. Laboratory technicians experienced in 

calibration and use of analytical 
measurement tools are assigned to do 
standard preparation tasks 

2. Analytical reagent grade materials, in 
solution or neat form, are utiIized in the 
preparation of analyticaVcontro1 sample 
standards. Whenever possi ble, guaranteed 
assay materials with supporting 
chromatograms are requested from the 
man- 

3. Solventsused for dilution of standards are 
checked for background contamination. 
Contamination for dilution solvents is 
required in all phases of standard 
preparation. (See Solvent Check SOP) 

4. Analytical measuring tools such asbalance, 
volumetric glasswares, syringe, etc., are 
caliirated to obtainaamatemeasmments. 
(See Laboratory Equipment SOP) 

5. All data generated (i.e.,weightsof standard 
used, volume aliquot taken, lot number, 
solvent used, date of preparation, 
concentration of the solution, etc.) are 
documented immediately in a standard 
preparation logbook 

6. Asequential standard log number (St#) is 
assigned to the newly prepared standard 
solution. This standardidentihtion code 
must be noted in the standard log, on all 
chromatograms generated from the 
instrument analysis of the solution for 
traceability evaluation, and on any storage 
useswhich are used to contain the original 



-I solution or any afiquots of the solution 

7. Standardsare anaiIyzed priorto use for any 
adyticalmeasurement by use of detection 
(LC, GCdetedors-mD, EC, and GUMS) 
system it wasintended for. 

I 

I 8. A standard of the same material obtained 
fruxnNBSorEPAisusbdasqualitycontro1 
--(Seefit&) 

9. Both the new standard solution and the 
n6erencestandardarc-onthe~8me 
instrument andwithin the same time frame 
to rmxhke analytical precision 

10. The new standard solution is quantified 
agahstt6e~otstadaxdasanunknawn 
to determineitsauzptability. 

11. Once the standard solution has passed 
QC evaluation for traceability, i t  is 
aliquoted appropriately, flame seaied and 
stored at -4°C to maintain its integrity 
until required. 



LIST OF €PA AND NBS REFERENCE STANDARDS 

PARAMETERS REFERENCE STANDARD - 
Inorganics 

jwcta~r ....................... EPA: ............. I W  QC 
Water Pollution QC 
Water Supply QC 

NBS: ............. SRM "3100" Series .................................. 
Spectrometric Solutions; 
SRM 1646 Estuarine Sediment 
SRM 1577a Bovine Liver - 

Organics 
Total Inorganic/ 

............. OgoniECrvbon .................... NBS: SRM 191a, 192% 84j 

............ V o w  Oganics ................... EPA: .Water Pollution QC 
Water Supply VOC I, II, W,V, VI & VII 
Water Supply Trihalomethanes 

Bose/N&ols/Acids ................. EPA: ............. Water Pollution QC GCMS Acids 
Water Pollution QC G W S  Base 
Neutral I, II, III 

Pesticides ......................... EPA: ............. Water Pollution QC GUMS 
Pesticide I 
Water PoItution 
Chlorinated HC Pesticide l,II, 111 
Water Supply Chlorinated HC 
Pesticide I, II 

PCBs ............................. EPA: ............ .Water Puuution QC 
PCB 1016,1260,1248,1254 

EP T w  ........................ EPA: ............. Water f ollution QC EP 
Extracts for Pesticides and Herbicides 

Herbicides ......................... EPA: ............ .Water Supply QC 

NOTE: Analytical reference standards for most organic parameters are obtained from EPA QuaIity 
Assurance Materials Bank, Pesticides and Industrial Chemical Repository and Toxic and Hazardous 
Materials Repository. 



PREPARATION AND QA/QC 
PROCEDURE FOR THE 

LABORATORY WATER SUPPLY 

The quality control of water used as reagent water 
or laboratory water involves consideration and 
control of the many variables that affect the pro- 
duction of reliable data. It should be free from 
interferences and other contaminants. Failure to 
prepare water praperly and to use water suitably 
may acmunt for the poor performance of some 
analytical methods. 

The laboratory employs a high-purity ion-exchange 
system through the use of Millipore system that 
produces an ASTM Type I1 grade water. It consists 
of disposable cartridges for pre-filtration, organic 
absorption, deionization and Millipore filtration. 
The MilliQ water generated is checked for total 
dissolved solids not to exceed 0.1 m@L A new 
deionizing and filtration cartridge wiU be installed 
if purity fails below 12 megohmslcm. 

The following preparation of laboratory water is 
employed for the different analyses done in the 
laboratory: 

1. Fortracemetalsando~ergenerd chemistry 
analyses 

Deionized water generated by the ion-exchange 
system is used for trace elements and other inor- 
ganic work. 

The presence of inorganic analytes is checked 
when the prepared reagent water is analyzed as 
reagent blank and/or calibration blank. For caii- 
bration blank analysis, any analyte concentration 
found should be less h& the dethod detection 
limit (MDL) or required contract detection limit 
(CRDL). For preparation of blank analysis, if any 
analyte concentration in the blank is above the 
MDL or CRDL, the lowest concentration of that 
analyte in the associated samples must be 10X the 
blank concentration. 

2. Forvolatile analysis 

Reagent water is prepared by filtering deionized 
water through a carbon filter. 

The presence of organic volatiles is chedked when 
the prepared reagent water is run as a method 
blank andlor system blank. When organic voiatiles 
found (i.e., common laboratory solvents - methyl- 
ene chloride, acetone and toluene), it should be 

<5x detection limit and no analytes in the Hazard- 
ous Substances List detected. 

3. For organic extractions 

Reagent water used for sample preparations as 
well as method blanks is preextracted bottled wa- 
ter or ASTMTypeIIwater. Thewateris preextracted 
with a solvent of choice, i.e., depending on the 
method of extraction to be used. Most of the time 
the solvent used is methylene chloride or hexane 
(nanograde). The water is then used for method 
blank preparation as well as sample preparation 
for a given extraction method. 

The presence of organic semivolatiles/pesticides is 
checked when the prepared reagent water is ana- 
lyzed as a method blank. When organic 
semivotatiles/pesticides are found (i-e., common 
pbthalate esters), there should be c5x detection 
limit and no analytes in the Hazardous Substances 
List detected. 

To determine whether organic impurities are 
present in the bottled water, the solvent used for 
the pre-extraction is then concentrated to a suit- 
able volume (-0.5 mL) and analyzed by 
chromatographic techniques, GC-FID or GC-ECD 
for the presence of organic contaminants. If peaks 
present in the GC-FTD chromatogram are greater 
than 10% full scale deflection (FSD), the polished 
water is again re-extracted with the solvent of 
choice and reanalyzed for organic impurities. 

NOTE: All calibration blank, system blank, preps- - 
ration or method blank data are to be kept together 
with the associated samples analyzed. 

STANDARD OPERATlNG 
PROCEbURE 

FOR CHECKING REAGENIB, 
SOLVENTS,AND GASES 

A. Scope 

Chemical reagents aside from the primary stan- 
dard reagents, solvents, and gases are carefully 
selected to conform to specifications defined in 
the method of analyses. Selection is based on the 
required priority for parameters being measured, 
sensitivity of the method, and specificity of the 
detection system (i.e., AA, ICAP, GC-Em, GC/ 
MS). 



. B. Reagents 

Laboratory reagenG obtained from apprwed Corn- 
mercial vendors shall meet ACS standarb and are 
labeled indicating contents, date of receipt or 
preparation, and expiration. Hazardous reagents 
are adequateiy labeled and stored segregated from 
the rest of the reagents to indicate type and degree 
of hazard. 

C. Solvents 

Solvent quality k also routinely monitored and 
checked for con-tion ptior to use by ancen- 
hation (volume mduction) and GC andysk. AU 
solvents are distilled-in-glass reagents which are 
purchased in large single lots (20-100 cases) and 
stored to enhance consistency. Solvent quafity is 
checked each time a new lot is purchased and prior 
to use on all signififant contracts. The following 
procedure is routinely employed to assess solvent 
quality: 

1. A suitable volume of solvent ( 5 h L )  is 
~ k l y m e a s u r e d a n d p l a ~ i n a 5 ~  
KD flask with a 4mLreceiver. 

2. The solvent is reduced in volume using 
standardKD concentration techniques to a 
final volume which will produce a 
concentration factor of 100x (200uL) for a 
SOOmLinitiaI volume. 

3. The concentratedsolvent is then analyzed 
bybothGC/ECD and G W D  to evaluate 
the degree of contamhation. 

4. Any solvent producing extraneous peaks 
subject tointerference with cornponentsof 
interest is discarded and replaced with 
solvent of adequate quality. 

5. Solvent check chromatogramsof the solvent 
lot number are kept in a fiIe by the QA 
Officer for documentation. 

6. Eachlot of solvent is recorded in a solvent 
checklogbook alongwith the date received, 
date of concentration, the analyst, and the 
resultsof the check (whether ornot thelot 
has been approved. 

D. Gases 

Gases used in inorganic and organic analyses are of 
commercial grade or are laboratory supplied gases. 
For organic analyses, the type of detection (i.e., 
GC/ECD, H a ,  G W ,  GC/MS) used affects gas 
quality requirement. Molecular sieves, camer-gas - 

filters, and drying tubes are required on combus- 
tion gases to improve quality. Gas cylinders are 
immediately replaced when the pressure fak to 
100-200 pounds per square inch (psi) to minimize 
detector contamination that will affect sensitivity 
of the detector. 

S"MNDARD OPEwUlNG 
PROCEDURE FOR GLASSWARE 

AND LABWARECLING 

To ensure the inte@tJ' of the samples, steps must 
be taken to minimize contamination from the 
containers the are stored in and through the 
@assware or hbwares used during sample anaiysis. 
If the anal~te(s) to be determined is organic in 
nature, the container is preferably made of glass. 
Tf the analfle(s) is inorganic, then the container 
should be plastic or poiyethytene. 

When both organic and inorganic substances are 
to be analyzed, the following procedures should be 
taken when cleaning glassware or labwares that are 
to be used for sample analysis: 

A. Me&isAnalysis Lubwrve Washing Pm- 
1. Wear safety glasses and polyethylene 

gloves. 
2. Rinse with tap water to remove sample 

residue or reagents. 
3. Wash with w a m  tap water and prepared 

"Miar;rsoap". 
4. Rinsewith tap water followed by deionized 

water. 
5. Soak labware in 3N HNO? (Be sure to 

thorougldywet the entire inside.) 
6. Rinse with tapwater. 
'7. Soaklabware in (deionized) water. 
8. N o w  iabwafc to dry, covered with lab 

wipers at ambient laboratory temperam. 
9. Store each labware in polyethylene bags 

and place in assigned storage area. 
- NOTE: If aiabware has been in storage 
for atleast2wee& the followingpmcedures 
are taken before usage: 

a. Rinse labware in 3N HN03. 
b. Rinse at least twice with (deionized) 

water. 

c. Repeat the above steps 8-9. 



B. Botffes for Hg Analysis: Cleaning Procedures. 

1. Rinse with tap water. 

2. Wash with prepared "Microsoap" and 
warm tap water. 

3. Rinse with tap water. 

4. Rime with 20% SaC12 solution (made in 
4N Ha:). 

5. Rinse with tapwaterfollowed by deionized 
water. 

6. Soakin3N HN03. 
7. Rinse withdeionized water. 

8. Soak in (deionized)water for. 

9. Rinsewith (deionized) water after soaking. 

10. Allow bottles todry covered withlabwipers 
11. Put capsonbottlesand plaoeinpo~thylene 

bags for storage in assigned areas. 

NOTE: 3N HN03 soaking solution - 
should be changed once amonth. 

Although procedures for glassware vary somewhat 
according to the type of apparahls invoked, the 
protocol for most apparatus involves thorough 
washing, solvent rinsing and high temperature 
oxidation. This procedure has been proven ex- 
tremely effective for elimination of contamination 
in trace level organic analyses. The glassware prepa- 
ration procedure for non-volumetric glassware is 
as follows: 

1. Rinse 1-2xwith acetoneormethanol to help 
remove residue. 

2. Thoroughlywashin deionizedwater (Dl) 
and detereent (Alconox) to remove 
particulate matter and groscontaminati011. 

3. Rinse extensively with DI water. 

4. Air dry. 

5. Cover open ends and exposed portion of 
ground glass joints with aluminum foil 
and place in kiln at 200° C for 2 hours. 

The following procedure is utilized for prepara- 
tion of volumetric glassware: 

1. Rinse 1-2mrithacetoneormethanol to help 
remove residue. 

2. Thoroughly wash in DI water and 
Alconox to remove particulate matter 
and gross contamination. 

3. Rinse extensively with DI water. 

4. Submerge in concentrated "Nochromicm/ 
sulfuric acid bath for 2-4 hours and then 
rinse Sxwith DI water (optional). 

5. Rinse 2xwit.h acetone or methanol. 

7. Cap with aluminum foil. 
8. Rinse 3x with solvent of choice before 

using. 

D. Segregation of Potentially Contaminated 
Gliwwure 

When a sample is suspected of containing a high 
contaminant level, disposable glassware will be 
used as much as possible and discarded after use. 
Any non-disposable glassware that is used wiU be 
washed and prepared separately using the SOP for 
glassware preparation. 

Glassware suspected of gross contamination will 
be rinsed with methylene chloride three times, the 
rinsate concentrated to a final volume of 0.5 mL 
and analyzed by chromatographic techniques to 
check for residual contanrination. Glassware checks 
exhibiting detectable peaks will be discarded. 

The term "sign;ficant figure" is used, sometimes 
rather loose1 -o  describe a judgment of the 
reportable d i g i ~  in a result. When the judgment is 
not soundly based, meaningful digits are reported. 
Cjn the other hand, proper use of si-cant 
figures gives an indication of the reliability of the 
analytical method used. 

' From "Handbook for Analytical Quality Control in Water and Wastewater Laboratoriesm+be done 
within the Iimits of the given laboratory operations to improve these values. If more significant figures 
are needed, a further improvement in method or selection of another method will be required. 

Once the number of signrficant figures obtainable from a type of analysis is established, data resulting 
from such analyses are reduced according to set rules for rounding off. 



The following discussion describes the process of 
retention of sirmifirant figures, 

A number is an expression of quantity. A figure or 
digit is any of the characters 0, 1,2,3,4,5,6, 7,8, 
9, which, alone or in combination, serve to express 
a number. A significant figure is a digit that 
denotes the mount of the quantity in the particu- 
lar decimal place in which it stands. Reported 
anwcal values should oontain only significant 
figurCS. A value is made up of si-mt figures 
when it contains all digits known to be true and 
one IP(~ di@t in doubt. For example, if a d u e  is 
v a c d  ss 18.8 mgll the 18 must be h while h e  
0.8 is somewhat uncertain, but presumably better 
than one of the values 0.7 or 0.9 would be. 

The number zero may or may not be a sigaiiicant 
figure depending on the' situation. 

Final zeros after a decimal point are always meant 
to be significant figures. For example, to the 
nearest milligram, 9.8 g is reported as 9.800 g. 

Zeros before a decimd point with nonzero digits 
preceding them are signi€icant. With no preceding 
nonzero digit, a zero before the decimal point is 
not significant. 

If there are no nonzero digits preceding a decimal 
point, the zeros after the decimal point but pre- 
ceding other nonzero digits are not significant. 
These zeros only indicate the position of the 
decimal point. 

Final zeros in a whole number may or may not be 
significant, In a conductivity measurement of 1,000 
umholcm, there is no implication by convention 
that the conductivity is 1,000 2 1 umho. Rather, 
the zeros only indicate the magnitude of the 
number. 

A good measure of the significance of one or more 
zeros iaterspersed in a number is to determine 
whether the &ppsd 
Ihe qonentid fomr. If 
*- not si@mt. For no Zeros 

be dropped when expressing a weight of 100.08 
g in exponential form; therefore the zeros are 
signiscant-   ow ever, a weigbt of 0.0008 g can be 
T s e d  in ex~onenfid form as 8 x lo4 g so the 
zeros are not significant. Significant figures reflect 
the in amracy of the partblar method of 
md~sis.  It must be decided whether the number of 

significant digits obtained for resulting values is 
sufficient for interpretation purposes. If not, there 
is little that can 

Rounding Off Numbers 

Rounding off of numbers is a necessary operation 
in andytical areas. It is automatidy applied by 
the limits of measurement of every instrument and 
all @assware. However, when it is applied in chemi- 
cal cal~ulati0IlS i.UC0lTectly or prematurely, it can 
adversely affect the final results. ~ o u n d i u ~  
should be applied only as desaibed in the follow- 
ing sections- 

Rounding- Rules 

If the figure following those to be retained is less 
than 5, the figure is dropped, and the retained 
figures are kept unchanged. As an example, 11.443 
is rounded off to 11.44. 

If the figure following those to be retained is 
greater than 5, the figure is dropped, and the last 
retained figure is raised by 1. As an example, 
11.446 is rounded off to 11.45. 

If the figwe following those to be retained is 5, and 
if there are no figures other than zeros beyond 5, 
the figure 5 is dropped, and the last-piace figure 
retained is increased by one if it is an odd number 
or it is kept unchanged if an even number. As an 
example, 11.435 is rounded off to 11.44, while 
11.425 is rounded off to 11.42. 

STANDARD OPERATING 
PROCEOURES 

FOR eALANCES 

Summary 

hdytical bWccr  of various capadties and op- 
emtional mode arc annunlh/ by a liwmed 
spedabrt and offidrlly vefi&on of 
performance. 

Stickers documenting the calibration are placed 
on the balance noting the calibration date as well 
as the date of the next wlibration. Certiticates of 
calibration are maintained in the QA/QC depart- 
ment,, 



Balances are checked with known calibration 
weights before using. If the values of the calibra- 
tion are not within limits, the balance will be 
calibrated per manufacturers instructions. Two 
examples are provided 

The following is a list of check weights used to 
verify accuracy. 

A. Electronic toploaders, (example, Ohaus 
GT400) 
1. M o w  awarm up time of30 to 60 minutes 

after plugging in the balance. 

2. Center bubble level indicator of top 
loader using the leveling screws. 

3. Using kimwipe and/or balance brush, 
remove any particulates from balance 
Pan- 

4. Tum power switch to % the toploader 
wili run through an "auto check". 

5. A small green circle "o" app, n the 
bottom left corner if the systei. hecks 
out. 

6. Press tare once. The display wilI read 
0.00~. 

7. Calibration 
a. Cdiirate using weights which span 

the anticipated weighing episode. 

b. Place calibration weight in center of 
pan using forceps (never touch 
weights with fingers). 

c. Read and record reading from 
balance. 

d. Repeat steps "a" and "bn using a 
second weight. 

e. Document all readings in the daily 
calibration log. 

NOTE: Reading is stable when 
appears in the display. 

f. Note control limits recorded in the 
balance log. Should the weights be 
outside the control limits, stop the 
calibration and notify your 
supervisor or QA Officer. 

8. Top loader is now ready to use. 

a. Keep pan as clean as possible. 
b. To tare: 

After reading is stable, press tare 
% 

and display will read all zeros. 1 
I 

B. Electronic Analytical Balance, OHAUS 
Model AS120 (reference OHAUS Opemting 
Manual for further detail). 

1. If balance has been unplugged, allow 60 
minutes for warm-up. I 

2. Check and center bubble level using 
leveling screws. 3. Briefly press ON/ 
TARE to tare balance; first 
8.8.8.8.8.8.8.8. then 0.0000 will appear. 

4. Holding down controI bar, allow 
instrument to display program setting. 
a. Settings for Stringflow arc: 

mg 160 
Int. 2 
ASd 2 

Any variation should be noted and 
balance reprogrammed to the 
above settings. 

a. Calibrate using weights which span 
the specified capacity of balance 

b. Remove all objects from pan and 
close doors. 

c. Hold down ONFAFE until CAL 
appears- 

d. Release ONTARE; SPAN will 
appear 

(I) Press OFF MODE and display 
will show LIN. 

(2) Press ONEARE to start the fin- 
, srity calibration procedure. 
When ONFARE is released, C 0 
gwill be displayed, indicating that 
no weight should be in the pan. 

(3) Press ONmARE. The display will 
show -C- followed by the value of 
the weight which must be placed 
on the pan. 

(4) Place required weight in pan. 



(5) Press ONflARE. The display will 
show -C- momentarily, then C 
foIlowed by the next weight to be 
placed on the pan. Do not disturb 
balance when -C- is displayed. 

(6) Place required weight on the pan, 
then press ON/TARE. The dis- 
playwill show -C- while the balance 
recalibrates. When the weight on 
the pan is displayed along with 
the current indicator, the balance 
is recalibrated. 

(7) Repeatedly press OFF mode un- 
til END is displayed. 

(8) Press ONRARE. When released, 
the balance will return to normal 
weighing opterations. 

6. Taring 
a. Place container on pan. 

b. Press controI bar once to tare, all 
zeros will appear. Balance is now 
ready for weighing. 

Maintenance for the balances is documented with 
a sticker on the balance dating the senice and the 
next senice due date. 

STANDARD OPERATING 
PROCEDURES FOR PH METER 

(ORION 720) 
A. Preliminary Operation 

1. General 
a. Allow instnunent su6cient time to 

warmup after turning it on (minimurn 
15minutes). 

b. Essurethatalle~ectrodernnnectorsare 
securely fastened. 

c. Place instrument on "sbndby"when 
not in use. 

d. Allow samples and buffers to reach 
uniform temperature before raking 
-ents 

e. Stir both buffer and sample solutions 
while measurement is being made. 

f. Rinse electrode with DI water between 

rnmxrements 

g. N o w  time forstabhtion of reading, 
try to maintain same time frame for 
each sample and buffer. 

a Check and, as needed, add filling 
so1ulion. 

b. Blot dry only; never wipe. 
c. Store electrode in holding solution 

when not in use. 

B. Calf bra tion: 
2-buffer standardization with manual 
temperat lPe~mThisstepshould 
be done prior to sample analysis, once per 
day* 
a Engage "standby" push button (if not 
a)* 

b. With laboratory thermometer, take 
temperature reading ofbuffer (pH-?). 

c. Adjust"temperaturedegreeC"contr0l 
totemperature ofbuffer solutionon 

d. Place electrode in buffer (pH-7). 
e. Engage "pH" push button and place 

"slopen controlin the off position. 
f. Disengage"standbf'push button. 

g. Adjust zero mntrolsuntii digital @lay 
reads value of 7.000. 

h Engage "standby"push button. 

i. Rinse and place electrode in second 
standard buffer. (This must bracket 
sample pH value and may not exceed 
2 3  pH units in range). 

j. Note control limits recorded in the 
balance log. Should the weights be 
outside the control limits, stop the 
calibration and n o w  the supervisor 
or QA Officer. 

k. Repeat step "h" using a 2nd weight. 

1. Note % slope reading in notebook 
(acceptable limit 100% & 15%). 

C. General Information and Documentation 
1. pH meter Iog is to be updated daily when 

meter isused 



2. Maintenance should be dated and noted 
under"comments"inthe pHmeter log (see 
attached example). 

3. Aliquots of pH buffers should be 
replaced at a minimum once per week. 

4. pH buffers commerciaily obtained are 
dated upon receipt and date of expiration 
doattnenred 

5. pH buffers commercially obtained must 
&owtraceability to NBS standard buffer. 

STANDARD OPERATlNG 
PROCEDURE FOR 

CONbUCTlVrrY MISER 
(HACH 271 11 

I.  General 
a Adjust meter zero (if necessary) by 

turning the bakelite screw on meter 
face so that the meter needle lines up 
with the zero on the conductivity 
scale when meter is in 'off position. 

b. Turn the "mode" control to redline, 
adjusting the "redline" control so the 
meter needle lines up with the redline 
on the meter face. If you cannot line 
up the needlewith the redline, replace 
the batteries. 

c. Cell check - turn "mode" control to 
lOOx or 10x scale and depress cell 
button, meterreading should be ~ 2 % .  

d Sample depthmust be sufficient tooover 
temperatureprobe. 

e. At time of standard preparation, an 
aliquotof the Reagentwate&should 
be saved forcahbration, (reference step 
LC below) 

NO7E Conduchitywill increase with - 
time and exposure to air. 

f. Mow standard and samples to reach 
uniform temperature before taking 
-I3 

g. Always leave meter "off' when not 
in use to conserve battery. 

B. Probe 
1. Use 

a. Do not touch the electrodes inside 
probe. 

b. Avoid obstructions and when 
possible, allow 2 inches of clearance 
from solids. 

c. Avoid metallic objects (minimum 6 
inchesifpossible). 

d. To ensure flow of sample over 
efectrodes, gently raise and lower the 
probe several times while taking 
=dlw 

2. Cleaning and Maintenance 
a Rinse well with DI water between 

samples 
b. Store probein DI waterwhennot inuse 
c. Soakprubein l0partsisopr~almhoV 

10 partswater/l part concentrated HCJ 
solution for5 minutes and rinsewith DI 
water once a month, or whenever cell 
test indicatabigh reading If reading is 
stillhigh, consult reference manual. 

3. Calibration 
a Meter: Reference k 1 section a, b, and 

C 

b. Temperature reading: check internal 
thermometer daily using a second 
thermometer ( e .  calibrated 
thermometer) acceptable difference 
<I0. 

(1) Cafculation 

(I-E) = difference 

I = internal thermometer reading in 
c' 

E = 2nd thermometer reading in @ 

c. Conductivity reading for accuracy 
check: 

(1) Place probe in Reagent water ali- 
quot stored at time of standard 
preparation (see A.1.e). 

(2) Measure and set temperature us- 
ing internal thermometer located 
in probe. 



? , 

(3) Read conductivity using l x  scale 
(fresh Reagent water should have 
conductivity reading of 0, if >20, 
prepare new standard and Re- 
agent Water aliquot). 

(4) Rinse probe and place in 0.745 g 
KCl/kg Reagent Water standard 
solution. 

(5) Take conductivity reading 

* Conductivity reading to be taken on 
lowest scale 

Example: Use X1 scale for less than 
500 

Use X10 scale for 500 thru 5000 

(6) Subtract Reagent water reading 
from KC1 standard reading. 

(7) Match temperature and compare 
actual reading to attached table, 

(8) If reading is not within 2 15%, 
not@ the Laboratory Manager. 

(a) Calculation of percent: 

C T - C R X  too 
CT 

CT = Conductivity in umhos/am from 
table 

CR = Conductivity in umhostam read 
from meter 

C. Genetal Infonna&'on and Docurnentu&ion 
1. Conductivity log is to be updated daily 

whenever meter isused. 
2 Maintenance should be dated and noted 

under "comments" in the conductivity log. 

s'mf+JDAF?D OPERATING 
PROCEDURES FOR 

MISCEUANEOUS EQUlPMENT 

A. RefigeratorslFreezers 

1 - The temperature in all there£rigeratonsh~ 
be maintained at 4 O  C (t 2 degrees). In 

cases where temperatures are out of 
these Iimits, the thermostat will be 
adjusted accordingly with the laboratory 
manager's approval. If a power failure or 
some mechanical problem (i.e,, 
compressor) causes the limit to be 
exceeded, the following actions &a11 be 
taken: 

a. If due to Dower failure ("brown- 
out") 

Pack aiI refrigerators with frozen 
blue ice and/or dry ice* and keep 
doors closed until the power is 
restored. 

*Dry ice can be purchased from 
1 4  supplier. 

b. If due to a mechanical problem 

For repair service, notify a contractor 
to have it repaired. 

Notify Laboratory Manager. Pack 
refrigerators with frozen blue ice 
andor dry ice, if necessary, until 
repairs are completed. 

2. Temperature must be read daily for'all 
refrigerators and freezers and recorded in 
the appropriate refrigerator log. 

B. Ovens 

1. Oven temperatures will be maintained at 
the required temperature 2 2 O  C at the 
operating range of 60-300°C. Above 
3WC, temperature will be maintained 
2 1PC. If the temperature is found to 
be out-of-control during analysis, the 
results of that analysis wiII not be 
reported. The analysis will be repeated 
after the oven has stabilized for 8 hours. 
If stable oven temperature cannot be 
maintained because of electrical problems, 
the following should be done: 
a Notify Laboratory Manager, or if not 

available; 
b. CallanelectricaIcon~randammge 

for service. 

2,. Ovens that are set at a s p e s c  temperature 
must have their temperatures read and 
recorded daily while in use. 



C. Desiccator 

1. Desiccant' must be checked daily and 
chznged when initid color change is first 
nored(i.e., blue topink). 

D. Fume H& 
1. Fume hoods flow rates are checked every 

four months at nine points in each hood for 
one minute at each point. If the flow rates 
dmr? for anyreason, the flters forthe hoods 
wiL oe checked and replaced. 

E. Steam Balk 
1. Steambathsaremaintaineddailybykeephg 

water level at a certain level and using DI 
water at all times Generally they are drained 
andcleaned weekly. 

STANDARD OPERATING 
PROCEDUREFOR GEL 

PERMEATION CHROMATOGRAPH 
(GPC) MAINTENANCE 

A. Gel Permeation Chromatograph Autoprep 
10024 Maintenance 

Routine maintenance is employed by each 
concerned personneIpriortouse (i.e.,sarnple 
batch run). The following clean-up 
procedures are followed to help minimize 
laboratory contamination. 

1. Disconnect the G f C  column from the 
system. Seal-off the GPCcolumn to keep 
Biobeads SX-3 in amoist state bya3~ezting 
theinflow and outflow tubings together. 

2. Solvent Cycle Ciean-up: 
The following solvents are pumped to the 
GPC system (i.e., 23 loops) for a per d of 
30minutes per loop to flush away residues 
built-up in the system. It is pumped through 
the GPC: system in the order of: 

a Chlorobutane for purging 
b. Acetone (pemcidegrade) 

c. Methylene CNoride (Pesticide Grade) 

3. If the GPC column appears to be dirty, 
repack the column. 

STANDARD OPERATING - - 

PROCEDURE FOR 
SONICATOR TUNING 

Each time a new converter, probe, cup horn, tip, 
microtip, or accessory is used, the power supply is 
tuned using the following procedure: 

1. Move theswitchabove the tuningcontroi to 
theDOWNPOSlTION. 

2. Ensure that the probe or microtip is not 
immersedin the solution and that it does not 
come incontadwith anything. Ifacup horn 
orfiowthrough cell isused, make sure that 
it doesnot containanywater. 

4. Set OUTPUT CONTROL to "10" (to "4" 
when using amimtip or extender). 
CAUTION When using a microtip, never 
allow the tip tovibrate in air for more than 
10 seconds, and do not set the OUTPUT 
CONTROL above "5". Ignoring these 
instructions will cause the microtip to 
hacme. 

Moment- hold down ON/OFFDVNE 
switchtoTUNEandrotatethetunhgcontro1 
clockwise or counterclockwise until a 
minimum (not maximum) reading(usuaily 
less than 20) is obtained on the power 
monitor. If minimum reading (some times 
referred to as null) cannot be obtained, 
the probe, cuphorn, tip, microtip, or 
accessory is loose or out of resonance, or 
the power supply or convertor requiring 
servicing. A loose probe will usually 
generate a loud piercing sound. 
NOTE If minimum reading cannot be 
obtained, check unit without the probe to 
asartah whetherthe power supply orprobe 
is at fault. 

6. Set OUTPWTCONTROL~O'~~~. 
7. Release O N / O F F ~  Switch. 
8. With adualS00watt Ultrasonic Processor, 

if two converters are going to be used 
simultaneously, connect the second 
converter cable to conmuor. 



STANDARD OPERATING 
PROCEDURE FOR 

CALIBRATING 
THERMOMmERS 

Thermometers are calibrated quarterly against an 
NBS thermometer using the following procedure: 

1) Install the NBS in the same environment as 
the thermometer in question (i.e., cold 
storage refigerator, oven, etc.) 

2) Should the thermometer in the cold storage 
be in glycerin, verify that the NBS 
thermometer is in the same solution. 

3) Allow the thermometers to equilibrate. 

4) Read both thermometers and record in the 
calibration log. 

5) Verify that the thermometer in question is 
within the k0.2 acceptance limit. 

6) Should the temperature be outside this limit, 
the thermometer should be replaced with a 
new calibrated thermometer. 

LABORATORY CORRECTWE 
ACTION PLAN FOR POTENTIAL 

ANAtmcm PROBLEMS 

In the following paragraphs, 
P = Problem, and 
A = Action to be taken 

Sample Receipt, Log-in, and 
Labeling 

P: Sample containers received broken and/or 
sed not intact. 
A: Notify Project Officer 

P: Sample cannot belocated (i-e., misplaced) either 
intra-or intedaboratory. 
A: Notify Project Officer 

Sam~lesrrceived without P ~ ~ F ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
or presewation. 
A: Notify Project Officer 

P: Illegible sample numbers or label missing from 
sample containers. 

A: Notify Project Officer 

P: No instructions received with samples (i.e., 
list of analytes/analyses to be performed). 
A: Notify Project Officer 

P: Samplesreceived innonprotected containers 
(i.e.,not in proper samp1econtainers, samples 
for VOA analysis not contained in septum 
top vials. 
A. Notify Project Officer 

P: Physical characteristics different than those 
on sampling sheets (i.e., two phases instead 
of one) 
A: Notifv Project Officer 

P: Shipment container received damaged upon 
arrival 
A: Not@ Project Officer 

P: Chain-of-Custody document doesnot match 
information indicated on sample label and 
containers received. 
A: Notify f roject Officer 

P: Samples received past the holding time 
requirement (e.g.,aitrates- 24 hours). 

A: Notify Project Officer 

Sample Refrigeration and 
Ptese~ation 

P: Field chain-of-custody sheet indicated that 
sampleswerepmerved contrary tothe protocol 
or analytical plan. 

A: Notify Project Officer 

P: Noindiotiononthechain~f~~~todyor sample 
containers tL3t the sample was preserved, or 
how. 
A: Notify Project Officer 

P: Drasticchange in physical characteristics upon 
preservation in the laboratory. 
A: Notify Project Officer and QA Officer 

p: Dismvery ofsample storage (jee., 
mlfimctlon 
A: Notify Project Officer and QA Officer 



P: Discovery that sample has frozen with or i P: Label or labels have come off of the storage 
without breakage. i container. I 

1 

A: Not@ Project O6cer and QAOfficer 

Analytical Method 

P: If at any time you are not in agreement with 
the method to be used or some portion of the 
method. 

A: Notify Project Officer and QA Officer. 

.- 

Sample Preparation 

P: Loss of sample or u n d  behavior during 
pH adjustment. 
k. Not@ Project Officer and Supervisor. 

P: Knowledge of making incorrect spike. 
A: Notify Project Officer and Supervisor. 

P: Portion of -solvent lost during sample 
concentration (i.e., KD or N2 blowdown). 

A: Notify Project Officer and Supervisor 

P: Sample or extract loss due to glassware 
breakage 
A: Notify Project Officer and Lab Manager 

P: A lower than expected percentage of the 
solvent is recovered after extraction 
( 4 5 % ) .  
A: Notify Project Officer and Supervisor 

P: Unable to reduce the extract volume to desired 
level or final volume 
A: Notify Project Officer and Supervisor 

Extract Storage 

P: Noticable loss of solvent after storage 
A: Notify Project Officer and QA Officer 

P: Extract storage is past holding time for analysis 
(i.e., past 40 days for BNPSPesticide). 

A: Notify Project Officer and QA OEcer 

P: Noticeable cl~ange in nhysical characteristic. 
A: Notify Project Officer, QA Officer, and 

Lab Manager 

A: Notify Lab Manager 

Not enoughlnfonnation is on the label 
A: Notify Project Officer and Lab Manager 

Standard Preparation 

Doubt as to purity of the standard material 

A: Notify Lab Manager or QA Officer 

Material does not appear to go completely into 
solution 
A: No@ Project Officer, Lab Manager, or 

QAOffimr 

Confusion over whether the right compound 
was added or not 

k. Start overfrom the step you are sure of. 

Question whether standard (stock orworking) 
is "too old" (expired). 
A: Check expiration of the standard, if 

available. If not, check SOP on standard 
expiration. ALSO notify Lab Manager 
or QA Officer 

Confusion over some dilution from the 
standard stock solution 
A: Start over from the step you are sure of. 

Instrumental Analysis 

Injection of solvent blank produces erratic 
baseline andlor noise 
A: 1) Reinject another solvent blank, lidue to 

badinjection 2) Checkinstrument operating 
conditions. 3) Do corrective maintenance. 

Injection of multiple components standard 
produce poor separation or fewer peaks elute 
than components added 
A: 1) Check column for degradation. 2) Check 

instrument operating conditions. 3) Do 
correctivemaintenance. 

Chromatographicpeaksahve severe tailing. 

A: 1) Check coIumn for degradation. 2) Check 
instrument operating conditions. 3) Do 
corrective maintenance. 



P: Multiple standard injections indicate poor conditions. 2) Do column maintenance. 
instrument and/or analyst precision 3) Rerun the standard. 4) Recalibrate. 

A: 1) Check column for degradation. 2) 
Check instrument operating conditions. Data Review 
3) Do corrective maintenance. 

P: The recovery of material horn spiked water 
P: Calibration c w e  is not linear. or a QAIQC sample is not within the limits 

A: I) Redo calibration with the problematic set prior to analysis. 
standard concentration. 2) Redo standard A: Notify the Project Officer. 
prepration. 3) Recalibrate. 

P: The data is contrary to that expected 
P: Loss of greater than 10% of the sensitivity (historical background does not agree). 

duringthe work day is experienced. 
A: Not@ QA Officer 

A: Check instrument operating conditions. 
P: Data review is not done within a day of the 

P: Knowledge that a bad injection has been analysis, so the corrective changes can be 
made. quickly made 
A: Mark the chromatogram and inject the A: Notify Lab Manager, Project Officer, or 

sample again. QA Officer 

P: Cali bration has been performed too p: mbf8tiOn is disconnd ahcr data 
infrequently. have been reported. 
A: Notify Lab Manager and QA Officer A: No* Lab Manager and Project Officer 

P: Retention items begin to change. or QA Officer. 
A: 1) Check instrument operating 

CHROMATOGRAPHY SECTION - PREVENTIVE MAINTENANCE 

MAINTENANCE FREQUENCY 

GASES 

molecular-sieve filters, adsorbent cartridges . . . .  .as needed 

moisture trapsJoxygen traps .................. .as needed 

+ gas pressure level (psi) ....................... .when column maintenance performed 

regulators .................................. as needed 

copper line connections, check for gas leaks .... .whenever cylinder changed or work is 
done on gas hes/traps ........................................... 

purity of gases used ......................... .upon receipt of gas order 

gas supplies ................................ daily 



- -- -. - - - -. .- - - -- 

COLUMNS I 
change of glasswool inserts for packed column .. .as needed or when column head re-packed I 
bake-out temperature frequency .............. .at end of analysis sequence I 
when to change to a new column 
(i.e., previous column to a new column 
whether packed or capillary) ................. .as needed 

AUTOSAMPLERS 

flushing of compressed air 
...................... linesfor the autosampler daiht 

alignment of the autoinjector syringe to GC inlet as neededhvhen syringe is r e p l a d  I 
autoinjector syringe check for needlelor 
plunger needlelor plunger .................... as needed 

lubrication of gears ......................... .not required I 
replacement of solvent vials used 
for solvent flush ............................ .as needed 

discard or removal of sample 
vials that were injected ....................... daily 

AUTOSAMPLER (TEKMAR ALS) 

check gas flow connections ................... .at installation and when any hardware is 
.......................................... .replaced or changed I 

check connection to the' GC ................. .at installation I 
check for leaks - glassware mounts of tb 
esampler, fitting, unions sample valve .......... at installation and when bardware 
........................................... is replacedarchanged 

cleaning of the samplers (i.e., fritted disc, 
sampler, needle spargers, purging device ....... .every six months or as needed. 

... check supplies (ink, printheads, chart paper) .weekly I 
replacement of printheadlink ................ .as needed I 
cleaning of pen camage rods ................. .as needed 



HALL 700A SYSTEM 

check all diais, lights (vent light), 
............. and controls for proper function .daily 

- 
.............................. solvent module daily 

............... solvent replacement frequency .every six months or as needed 

.......................... solvent level check .weekly 

solvent flow rate 
......... (solventreplacement, pump shut down) .when maintenance performed 

............... motor pump for proper function .daily 

.......................... ion exchange resin .monthly 

........... frequency of packing or replacement yearly 

........... replacement of nickel reaction tube .as needed 

PHOTOIONIZATION D€IECTOR (PID MODEL 703) 

cleaning of lamp window ..................... as needed 

cleaning of detector ........................ .as needed 

replacement of detector lamp ................ .as needed 

GAS CHROMATOGRAPHS 

I .  Check for gas I& 

gas lines/column connections ................. .at installation, during routine maintenance 

column joint with injection port ............. .at installation, during routine maintenance 

GC connection to gas lines ................... at installation and when gas b e s  are changed 
.to the instrument .......................................... 

...... septum (auto-injection port) replacement .as needed 

i 



8. lnj~ctian purt 

................................... cleaning .as needed 

.............. replacement of glass liner insert .as needed 

replacement of charcoal tube Hter for exhaustbent monthly 

replacement of brass seal (swageloklfemles) 
for column connection ...................... .as needed 

gas flow checks .............................. at time of routine column\injection 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ort maintenance 

.......................... temperature checks daily 
I 

a. Datoctors 

cleaning/rebult ............................. as needed 

radioactive leak check (wipe test) ............. .every six months 

column pressure (psi) ....................... .at time of routine column\injection 
port maintenance ........................................... 

check panels, light, dials, controls 
for proper function .......................... daily 

GENERAL 

cleaning and maintenance of bench tops ....... .monthly 

............................... check supplies weekly 

logbook entries for maintenance and 
temperahlre programs, injection logs, etc. ..... .as required 



S+ANDARD OPERATING 
HAZARDOUS WASTE 

Solvent Dlsposal 

Solvents from sample extraction or sample prep 
shall be disposed of by incineration through the 
use of a properly licensedlpermitter fadity. AU 
drums shall be manifested for transportation; it is 
essential to have the waste segregated by type. 
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FIGURE 0.2 
Hazardous Was- Drum Sucker 

A. Chlorinated solvents i.e., FreonRvIethylene 
Qdoride 

B. H ~ - T o l u e n e / H ~ e f ~ ~ o h ~ e  
~ ~ g a t i o n s h ~ b e ~ ~ t ~ l a ~ r a ~ r ~ ? s m a l l  
two gallon containers Shall be ~ l a m d  within 
each laboratory area. These s h d  be of proper 
type to receive solvent and properly labeled as 
to type andwith any hazard codes. 

At the end of each work day these containers shall 
be emptied into a fihy gallon drum located in a 
SeWe area behind the walk-in. All waste solvent 
cans shall have a minimum of two gabn capacity 
and have a self closing lid to reduce the amount of 
volatile loss. The only time the lids are to be 
opened are when the can is in use. Each container 
shaII be equipped with a integral flame arrestor 
and a pressure reIief mechanism. One suggested 
supplier is Lab Safety catalog number 0891. 

PROCEDURE FOR 
DISPOSAL (REV- 1 --/5/91) 

A log shall be maintained (see Figure D.1) on each 
drum as to the date it was put into service and when 
it is full. This log shall became part of the manifest 
and a copy maintained with the lab for record of 
disposal. Each drum shali be of the proper type 
required and labeled with type of wastehazard 
codes and our name and address, date that was in 
service and a unique sequential identification (see 
Figure D.2). These drums shall be used only for 
solvent disposal. Records of solvent disposed shall 
be the responsibility of the extraction lab supervi- 
sor. Any deviation from procedure or problems 
associated with disposal of solvent shall be docu- 
mented with a corrective action report. All waste 
drums shall meet DOT requirements and be lined 
with plastic or coated with phenolic resin. The use 
of this type of drum is to reduce potential leaking 
from corrosion if water or corrosive material are 
inadvertently added to the drums. Drums shall be 
ground at all times when being filled as well as the 
waste solvent can to prevent static sparks(see 
figure D.3). After each use drums shall be closed 
using a non-sparking wrench (see figure D.4)(Lab 
Safety Supply Catalog number C4762). After tight- 
ening bungs, place cover (Lab Safety supply catalog 
number C 2367) over drum to prevent rain water 
from accumulating in top of drum (see figure DS). 
It is mandatory this secure area be kept organized 

locked. 

The waste stream needs to be periodically charac- 
terized by analysis and accurate record 
maintenance. Based upon our knowledge of the 
waste stream and the analysis aIl manifest -hall be 
mmpletely flied out 

The secured area shall be deemed such and sign 
posted (Labeled Hazardous Waste, No Smoking 
and Emergency Phone N u m b e d =  f i p  D.6). 
h y  noneompatible waste should be stored as far 
away each other as 

All drums should be moved using an approved 
drum dolly (see figure D.7) (Lab Safety supply 
catalog number C4087) protective eyewear and 
gloves should be worn when filling or transporting 
any of the waste. 



Emergency Spill Kit containing vermiculite should 
be available as an absorbent in case of spill along 
with Spill Dikes (Lab Safety Supply catalog num- 
ber C7412-2) to contain any spill in a localized area 
(see figure D.8). 

An emergency response kit shall be maintained 
near or in the containment area. This kit shall 
contain protective gloves, respirator with assorted 
cartridges (i-e., solvent vapor and gas) protective 
clothing and goggles. 

Southwest Laboratory of Oklahoma, Inc. utilizes 
this procedure to assure proper storage identifica- 
tion and correction of hazardous waste hazards 
and compliance with aIl hazardous waste SOP's. It 
is the responsibility of Management to assure that 
this procedure is followed. 

I Procedure: 
I 1. Wastearestoxedinadesignatedmn~ent 

mauntii perhd.icremd bywaste hauler. 
2 Inspections should be completed weekly. 
3. The hazardouswaste inspection form will 

beusedas achedc-list and fordocumentarion 
of the inspection (see Figure D.9). 

4. The inspection form is divided into four 
sections: 

General; signs, housekeeping, SOP's 
followed. 

I FIGURE D.3 I 
I Drum Storage Cabinet 

Containers; odors present, caps on 
tight, leaking. 

Labeling; DOT labels present, 
hazardous waste label present, 
flammable label present, drums 
marked properly, accumulation start 
date. 
Safety; necessary safety equipment 
accessible. 

5. The inspection fom will be uscd as a tool 
for corrective action and follow-up. 

6.The inspection form will be filed by 
the Hazardous Waste Manager. 

. 

HAZARDOUS WASTE 
MANIFEST 

RGURED.4 
Nan-Sparking Drum Plug Wrench 

Scope: 

Southwest Laboratory of Oklahoma, Inc. 
utilizes this procedure to assure that all 
hazardous waste shipments are mani- 
fested properly and in accordance with 
DOT and Hazardous Waste regulations. 
It is the responsibility of Management 
to assure that this procedure is fol- 
lowed. 



HAZARDOUS WASTE 
DISPOSAL RECORD 

CAN #: DATE TRANSFERRED: 
CHLORINATED: NONCHLORINATED: BARREL #: 

Q D 

S o m w ~ n  ~ B O R A T O R Y  OF OKLAHOMA, INC 
1700 W. hLBANY . BROKEB ARROW, OKLAJIOMA 74012 Oma @18) 251-2858 FAX @la 251-2599 

I 

FIGURED. 1 Hazardous Waste Dlsposal Record 
I 

1 

Date 

s 

J 

Inithi8 

m 

Amount 
(mir) 

I 

Description, Amt of each Constituent 

--I- 

\ 

- 



I Procedure: I ~ 1. A ~azardous Waste manifest must be 
completed according to the instructions 
on the manifest before the wastes can be 
picked-up for transportation to the dis- 
posal site. (see Figure D.10). 

2. The truck driver must sign and leave two 
copies of the manifest with us. 

3. One copy of the manifest is retained in the 
Hazardous Waste Manger's file and the 
other is mailed immediately to the state 
rcoeiving the waste. 

4. Manifest records are maintained for a 
nliIlimum0fthrceyeat.s. 

HAZARDOUS WASE REPORTING 

scope: 

Southwest Laboratory of Oklahoma, Inc. utilizes 
this procedure to assure that all hazardous waste 
reports arc generated according to appiicable regu- 
lations. It is the responsibility of management to 
asswe that this procedure is foUowed. 

Procedure: 
1. All completed manifest shall be filed 

quarterjwith the S t a t e . N o r e p o r t i s ~  
to be filed with the USEPA. 

2 If the completed manifest is not received 
from the disposal site within 30 days from 
the date accepted by theinitial transporter, 
and "Exception Report" must be filed with 
the State within 45 days from the date of 
shipmentTfiisreportrnust~~~ltsintheaction 
takeatodeterminethestatusoftheshiymt 



I ACAUTION I I 

in this area. 

----a ---, 

FlGURED.5 
Drum Cover 

Approved Drum Dolly 



I . HAZARDOUS WASTE 
INSPECTION FORM 

DATE: ,- AREA INSPECTED 
SAT ELL^ BULK STORAGE 

1 FIGURE o.9 Hazardou; Waste Inspection Form I 
1 

DATE 
0 

CORRECTED 

3 

TIME: - a 

- SOUIHWEST LABORATORY OF OKLAHOMA, INC 
1700 W. hteMn BROKEN ARROW, OKIAHOMA 74012 Omwe (918) 251-2858 F~ut  818) 251-2599 

k 

AREA 
INSPECTED 

GENERAL 

-*Q 

, 
SOPP 

srem 

CONTAINERS 

Odon 

OBSERVATlONS/REQUlRED ACTIONS 

caps soak4 

W n g ?  

LABELS 

DOTIHzd Wst 

Markings 

Acarm Date 

S A M  
Signs 

Equipment 

COMMENTS 



STATE OF A R U U S M  
Dlpvrrrwnl ol Pdlutlon Cantrd and Eeolegy 

T.kphocr COf.662-7444 
~ ~ n ( ~ l l , p .  ( f W m ~ h r U W ~ M I . f 1 * P n o h I W m W l W . l  Fohn A m  OW8 NO. Er- s-1 

+ + --I 1 P * l  *-.1(11--",,., 

L, 
-m 

WASTE MANIFEST I I I I I I ~ I I I ~ I I ~ I ~  .I 
h k r u m  

I &R*.LuU~UI... I. Lulkt-- 

AR- 4 9 4 3 9  
L u w r t a  

------------- 
1 no ailmate TSDF. return to gmrator 

l L - ~ - m a ~ U r r r r r v r  

I I RGURE D. 10 Uniform Hazardous Waste Manifest I 



m O D  
PARAMETER RRmmNCE 

VOWTILE ORGANICS 624/82/10 
SmgateSpibes EPA/SW846 

Toluentd-8 (water) 
Toiuened-8 (soil) 
B r u m d i u o ~ ( w a b e r )  
B n w n o ~ ( 5 0 i l )  
l&DWthancd4(water) 
I,2-Didhm&mc 4 4  (soil) 

L*borntoqControl S p b  
Aatone 
Bromodichloromethane 
Benztne 
Bromofonn 
Bromomethane 
Chlorobcnzene 
Carbon DhuI6de 
cis-12-Dicblotocthene 
cis-13-Dichloropmpene 
Chloroetbne 
Chloroform 
Chloromethane 
Chimn Tetrachloride 
2-ChloroethyhrinyIcther 
Dibromochloromcthane 
1.3-Dishlorobcnzene 
1,l-Dichloroethcne 
12-Dichloropropane 
Ethylbenzene 
2-Hcxanone 
Methylene Chloride 
4-Methyl-2-Pentanone 
m,pXylene 
*Xylene 
Styrene 
Trichloroethe-- 
Trichlomfluoromethane 
tram-12-Dirhb~0~thcne 
-U-=qropene 
Tohm 
T- 
VinylAcetltt 
Vbyi Chloride 
1,l-Di&roethane 
l , l , l - T M d ~ ~ ~ ~ t h ~ e  
IJ,2,2-Telza&bmthane 
ZBurvwm 
WDi-~lprre 
12-Dihlorotthanc 
1,lBTridoroethane 
l,4-D'irobem~ne 

I 

'CLPLimitsuscddue toexa-lvc i n - h o u s c g c n c ~  limits, 

SWS(6 
METHOD 
L I M t T S  

LABORATORY I YE: 
LABORATORY 

N U V D l  I 
WATEWSOIL 



MatrkSpilPIDPplkate W D )  
Benzene 
Toluene 
Ethyl benzene 
xylc= 

BNA 
Sanog~teSpClts 
NitFobtrmrwtS 
~ f f u o ~ k n y f  
p b a p W l 4  
Phmolds 
2 - B U O ~  
2,4,iTnmheml -- 
1 3 D i o r o k ~ n e d 4  

Laboratorg Control Spilrcs 
Phenol 
2cQllorophd 
l.4-Di~robement 
n-Nitmdi-n-p- 
1 , & 4 - T ~ o ~ m t ~  
4-Chbn3-mehtylphenol 
Aragp- 
CNiaapW 
24-Dinitrotoluur 
Rtl&dmphcnd 
Pyrau: 

-- 

'CLPLirnitrucd due touardve in-house 

.?*A 

I 
1 

CLP 
METBOD 

LABORATORY 
LIMITS MErEOD 

enerPtcd limits. LCL- I IM 

LABORATORY 
Wm) 

SWM6 
METEOD 

LIMITS % REC REFERENCE WATEB~SOXL UMITS 



Labomrorg Control S p k  
Akllin 
Dkldcin 

I Eadrin 
g-BHC - 
4.4'9DT 

I aRHc 
bBHC 
&BHC -- 
EndrinKUonc 
EadamlbI 
E I M b U h I I  
Erdowlfnnute - -w 
Metbaxychlor 
4,4-DDD 
4,4'-DDE 

CLP 
m O D  
LhUTS 

LABORATORY P- LABORATORY 

WATEWSOIL 

Barium 
Baoa 
Caki~m 
Cobah 
b 
Magnesium - 
Potassi~m 
Silicon 
Sadi~m 
Vvrdi~m 

'CLPLiminuseddue toexcessive in-house generated limitr 

m.7/6010 
EPA/SU1846 

75-125 
75-125 

75-125 
75-1 ' 5  

75-125 
75-125 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-1 25 
75-125 
75-125 
75-125 
75-125 

20 
20 

75-125 
75-125 
75-125 
75425 
75125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

! 75-125 
75-125 
75-125 
75125 
75-125 
75-125 
75-125 
75125 
75-125 
75-125 
75-125 

20 
20 
20 
U1 
20 
u) 
20 
20 
20 
20 
20 

- 





NAVY QUALITY 
CONTROL LEVELS 

As detailed in the Naval Energy & Environmen- 
tal Support Activity (NEESA) Document 
20.2-47B here are different levels of Quality 
Control that meet the requirements of the Data 

. Quality Objectives (DQOs) for varios remedial 
actions. The following table details these levels 
and the Quality control needed to support them. 

TABLE E.1 OVERALL PLAN FOR QC 
BASED ON TYPE OF SITE 

DPo Typr of 
l e v e l  s1 St  tr QC Requtrcments 

3 WIJor PE laboratoryx OA Plan Use €PA- Monthly 10% f l t l d  Revlaw o r  
Hon-MPL sanple audl t r e v l  w approved rmvlew dupl icates f i rm1 data 
Level C method' 

4 HPL PE laboratory'  9 A  Plan Use CLP Honthiy 10% f l c l d  CLP 
t l v r l D  sarp l r  audit  r e v l m  p roceares  r r v t m  dupl!crtes v r l l d a t l o n  

5 Hon-HPL PE loborr tory '  QA Plan Usr EPA- Monthly 5% F ie ld  Revlrw of  
L e v a l E  saapla aud i t  rrvleu rppmvcd r e v l m  Qlp l lcates t t n r l  data 

aethods. ' 
Hen-EPA 
methods f o r  
t tssue and 
cxploslvss. 

'QC c r l t e r l a  f o r  WO L e v ~ l s  1 and 2 has not baan defined. 
'AI l laboratory r u d t t r  w l l l  br per tomad by the  HCR. 
'Includes arthods from SU 816, Amerclan Soclaty f a r  Test ing Hater la ls ,  md Federal Rcgtster.  

CLP Contract laboratory protocol 
PE Parfomance evaluat ion samples 
OQO - Data q u a l l t y  o b J ~ c t l v e  

Rl-8/68 
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Triangle Laboratories of RT P, Inc. Quality Assurance Manual 

Section 1 

INTRODUCTION 

This manual is a description of the quality assurance program employed at Triangle Laboratories 
of RTP, Inc., referred to hereafter as Triangle Labs or TLRTfI. It is intended to provide 
employees, accrediting agencies, and clients with the information needed to understand how an 
effective and economical quality assurance system is maintained at Triangle Labs. The QA 
Manual is divided into fifteen sections and several appendices. The first three sections pertain 
to the manual itself. Sections 4 - 7 provide general descriptions of Triangle Labs, including its 
objectives, policies, facilities, organization, personnel, md services. The remaining sections 
describe specific quality assurance activities as practiced within different functions or work units. 
The order of sections 8 - 12 closely follows that of the production process at Triangle Labs. The 
appendices provide supplemental materials that support the descriptions in the QA Manual 
sections. 

Written procedures for implementing the activities described in this manual may be found within I . 
the Standard Operating Procedures (SOP'S), which are available for application in widely 
distributed SOP Manuals. The provisions of this manual are binding upon those laboratory 
personnel assigned responsibilities described herein. All laboratory personnel must adhere 
implicitly to the Standard Operating Procedures. 

Revision Date Section 1 
August 17, 1994 Introduction 
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Triangle Laboratories of RTP, Inc. Quality Assurance Manual 

Section 2 

AUTHORIZATION 

The quality assurance system described in this Quality Assurance Manual has the absolute 
support of the management at Triangle Labs. 

The provision of quality ana ly td  services to our customers has given us an enviable reputation 
and has made us a leader in the industry. Assuring that we maintain this status in providmg 
quality products to our customers is the responsibility of every member of the laboratory staff, 
It is hoped that everyone concerned will use this manual as a guide to quality improvement and 
to maintenance of our current standing as a quality-oriented laboratory. 

Signature: Date: 

J. ~0rja.1~1 Hass 
President and Chief Executive Officer 

Patty gagsdale u 

Quality Assurance Manager 

Sarah VanBenthu ysen 
Y 

General Manager 

Edwin Marti 
Technical Director, Environmental Division 

Revision Date Section 2 
October 25, 1994 Authorization 
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Trlangle laboratories of RTP, Inc. Quality Assurance Manual 

Section 3 

MANAGEMENT OF THE QUALITY ASSURANCE MANUAL 

The quality assurance department (Quality Assurance Unit - QAU) bears primary responsibility I 
for the publication and distribution of the Quality Assurance Manual. The manual is submitted I 
for senior management review on a minimum annual basis, the results of which are documented, I 
utilized for revisions, and maintained in QAU files. As major changes are implemented in the I 
quality assurance system, with senior management approval, the Quality Assurance Manual is I 
also revised. The assistance of laboratory management is essential for the publication of the QA I 
Manual, with contributions by departmental supervisors of specific information for incorporation I 
in the manual. 

Authorization signatures found in Section 2 of the manual s i m  senior management review and I 
approval of the Quality Assurance Manual. Organizational changes that affect the positions on I 
this page require that it be revised as soon as practicable. The revision date for this section must I 
be the most recent of any section in the manual, indicating that all revisions have undergone I 
management review. I 

Document control procedures are applied in the distribution of copies of the Quality Assurance 
Manual. Controlled copies are serially numbered, with the maintenance of a distribution list. 
Revisions are distributed to recipients of the manual when necessary and controlled copies are 
retrieved when personnel changes require that some employees no longer possess the manual. 
Uncontrolled copies may be issued to persons or organizations outside of Triangle Labs. They 
are to be so marked ("uncontrolled"), and will not be subject to updates upon revision of the 
manual, 

Upon revision, all text added or changed since the last issue of each section will be marked with I 
a vertical bar in the margin. 

Revision Date Section 3 
August 17, 1994 Management of the Qualrty Assurance Manual 
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Triangle laboratories of RTP, Inc. Quality Assurance Manual 

Section 4 

THE QUALITY ASSURANCE OBJECTIVE, 
POLICIES AND PROGRAM 

The Quality Assurance Objective 

The Quality Assurance Objective at Triangle Laboratories of RTP, Inc. is to demonstrate or prove 
to the users of our products, regulatory agencies, accrediting agencies, senior management, and 
laboratory employees themselves, that all requirements for the products have been satisfied. 

The Quality Assurance Policies 

The management of Triangle Labs supports the following policies in order to achieve the Quality 
Assurance Objective and promote the Quality Assurance Program: 

Standard procedures shall be implemented in order to determine client 
requirements and to clearly communicate these requirements within the laboratory. 

Organizationd emphasis on quality improvement will take place through strong 
management commitment and leadership, employee empowerment and teamwork. 

B A comprehensive quality control system shall be established and maintained in 
order to verify and assure continued precision and accuracy of analytical results. 

Adequate training on laboratory operations shall be available to all employees 
whose decisions may affect the quality of laboratory products. 

a A comprehensive program of documentation shall be implemented to prove that 
adequate quality control procedures have been implemented, that accountabihty 
has been maintained, and that traceability has been facilitated. 

Measures shall be implemented to ensure that sample integrity is protected. 

Validation studies shall be performed for each analytical method, including 
extensive evaluations whenever major modifications have been implemented. 

The instrumentation, equipment, and materials used in the production process shall 
be controlled (i.e., purchased, verified, calibrated, maintained, monitored, and 
evaluated) to ensure that required standards are met. 

a A comprehensive program for data reduction, validation, reporting, and archival 
shall be implemented. 

Revision Date Section 4 
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1 Preventive and corrective actions shall be taken to eliminate the causes of 
I potential or actual nonconformance. Emphasis shall be placed on preventive 

measures in order to reduce the cost of detection and correction of problems. 

I Measures shall be implemented in order to meet the requirements set forth by 
I ,gencies from whom certifications and accreditations have been granted. 

The Quality Assurance Program 

I A comprehensive Quality Assurance Program has been established at Triangle Labs. The program 
is summarized in an instructional publication which is available to all employees. This document 

I serves to clarify the diverse roles and activities of personnel in the application of quality 
I assurance concepts. 

Page Section 4 
2 of 2 The Quality Assurance Objective, Policies and Program 
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Section 5 

LABORATORY DESCRIPTION 

Triangle Laboratories of RTP, he. and mted Laboratories 

The location, mailing address, and phone numbers for Triangle Laboratories of RTP, Inc. are: 

Triangle Laboratories of RTP, Inc. 
801 Capitola Drive 

Durham, North Carolina 277 13 

P.O. Box 13485 
Research Triangle Park, North Carolina 27709 

(9 19) 544-5729 
(9 19) 544-549 1 (Facsimile) 

Triangle Laboratories of RTP, Inc. is a C Corporation and is not publicly traded. The company 
has experienced rapid growth since its incorporation in November 21, 1984, resulting in 
affiliations with several companies. Triangle Laboratories of RTP, Inc. stands alone as a company 
and is solely responsible for its quality. Affiliated companies include the following: 

Triangle Laboratories of Houston, Inc. was incorporated May 4, 1989. 

Triangle Laboratories of Columbus, Inc. was incorporated September 25, 1990. 

Triangle Laboratories of Atlanta, hc .  was incorporated December 17, 1990. 

TLINC is a holding company that was incorporated in January 1, 1992 to provide 
unifying structure and a means of financial support to the Triangle Laboratories Family. 

Facilities and Instrumentation I 
- I 

Triangle Laboratories of RTP, Inc. currently occupies facilities of more than 40,000 square feet. I 
Facilities are divided according to work function, including separate areas for sample receipt; I 
sample, standard, and glassware preparation; sample and data storage; instrumentation; report I 
preparation; quality assurance; shipping; maintenance; and businessfmanagement offices. I 

Analpcal instrumentation at Triangle Labs includes one or more of the following: high resolu- 
tion gas chromatograph/high resolution mass spectrometers (HRGC/HRMS); high resolution gas 
chmatograph/low resolution mass spectrometers (HRGCiLRMS); gas chromatographs (GC) with 
electron capture (ECD), flame ionization (FID), and other detectors; AOXITOX adsorption 

Revision Date Section 5 
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I module and microcoulometric-titration systems; ion chromatographs (IC); inductively coupled 
I plasma-atomic emission spectrophotometers (ICP) and atomic absorption spectrophotometers 

(AA). 

1 Well maintained equipment is essential in assuring the timely delivery of complete, high quality 
I analytical data to clients. This is facilitated through a program of regular maintenance for all 
1 equipment, equipment redundancy, an ample stock of spare parts, and an inventory of specialized 
I test equipment to support rapid repair when unscheduled maintenance is required. Perhaps the 

most important feature of our equipment maintenance and repair plan is the availability on our 
staff of personnel capable of providing instrument service without reliance on off-site service 

I technicians. Procedures and schedules for preventive maintenance are available in several SOP'S. 
Every instrument has a logbook in which both scheduled preventive maintenance and corrective 
actions are recorded. 

Environmental and Security Systems 

Triangle Labs provides a secure environment for our employees, guests, clients, samples and 
analflcal data. 

Access Our standard procedures require that all doors remain locked except the main 
entrances during regular business hours. Once access to the lobbies, break rooms, 
meeting rooms and other low security areas is gained there are secondary 
combination lock mechanisms. The combination numbers on these locks are 

I changed periodically. Access to the analytical laboratories is normally restricted 
to Triangle Labs employees. Exceptions wiIl be made in the case of tours of the 
laboratories by prospective customers and customers who have a need to be 
present when their samples are analyzed. Visitors are to sign the Visitor Log md 
are to be accompanied by a Triangle Labs employee at all times. Several rules m 
applied regarding punch lock entrances. New punch lock combinations are 
obtained from an employee's supervisor or the receptionist. Combinations are to 
be given only to active Triangle Labs employees. When accompanied by visiton, 
employees obscure the punch lock combination from view. 

Security Triangle Eahs contracts with a national security company to place a guard on site 
during our off peak hours. In addition, the security alarm at Triangle Labs offers 
continuous monitoring for smoke, extreme fire related heat, cold room 
temperatures.. motion, and door contacts; battery backup; an automatic dialing 
feature that calls the alarm company and appropriate authorities when activated, 
and a panic button that sets off the audible alarm and calls the central station. 

Archives Limited access archive facilities are maintained that house all Triangle Labs copies 
of analytical reports, raw data, inactive logbooks, magnetic tapes and other data 

I which facilitate traceability of analyttcal results. Steps are taken to ensure 
continued integrity of the materials kept here. 
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Chemical A11 chemicals are stored in appropriate cabinets and are properly disposed of when 
Storage necessary. All flammable solvents are kept in OSHA and NFPA approved 
and cabinets. Acids are stored in OSHA approved acid cabinets. An authorized waste 
Disposal carrier is contracted to pick up lab waste monthly and dispose of it, usually by 

incineration, meeting all regulatory requirements. Post-analysis disposition of 
samples is dependent upon client requests. Remaining sample material may be 
returned to the client, safely discarded, or archived for a specific period of time. 

Environ- The working and storage environments are maintained in a safe and appropriate 
mental manner. Heating, ventilation and air-conditioning systems satisfy the needs of 
Control personnel, equipment and supplies. Lighting, noise and other environmental factors 

are also considered and kept at appropriate levels. Safety measures which protect 
personnel and property from injury or illness include the following: fume hoods, 
fue extinguishers and blankets, alarm systems, safety training, protective clothing, 
emergency showers, eyewashes and spill control kits. 

Accreditations, Certif~cations, Licenses and Registrations 

Triangle Laboratories of RTP, Inc. has received approval from several state and national agencies. 
The American Association for Laboratory Accreditation has conferred upon Triangle Labs 
accreditation for technical competence in environmental testing. The'laboratory has been validated 
by the United States Army Corp of Engineers, and while not currently under contract, Triangle 
Labs has performed organic analyses under the United States Environmental Protection Agency 
(USEPA) Contract Laboratory Program. We are registered under current Food and Drug 
Administration (FDA) regulations to engage in the testing of drugs. We have received registration 
under the provisions of the Clinical Laboratory Improvement Amendments of 1988 (CLLA) to 
perform high complexity testing (dioxin and PCB's) of human samples. Triangle Labs has been 
licensed, under state regulations, by the North Carolina Department of Environment, Health, and 
Natural Resources to receive, possess, transfer, and import radioactive materials for the purpose 
of chemical analysis. We have been provisionally certified by several USEPA regions to analyze 
drinking water samples for dioxin. Many state agencies that have presented certifications to 
Triangle Labs can be found in Appendix 1B. 

Revision Date Section 5 
August 17, 1994 Laboratory Description 

Page 
3 of 3 



Triangle Laboratories of RTP, Inc. Quality Assurance Manual 

Section 6 

ORGANIZATION AND PERSONNEL 

Organization 

Responsibility 
and Authority 

Verification 
Resources and 
Personnel 

Management 
Representative 
for Quality 
Assurance 

Management 
Review 

At Triangle Laboratories, the management structure is best illustrated by 
referring to the Organizational Chart in Appendix 1A. Responsibilities and 
authority of key personnel found on the charts will be summarized later in this 
section. Brief resumes of key Triangle Labs personnel may be found in the 
company's Statement of Qualifications. 

Verification activities include inspection and monitoring of process and product 
quality and auditing of the quality system, processes and products. Provision 
is made for personnel to be trained and have responsibility for these activities. 
Production personnel, under the direct supervision of Work Group Leaders, are 
responsible for the inspection and monitoring of in-process and find products, 
Audits of the quality system and products are performed by personnel 
independent of those having direct responsibility for the work being performed. 
Quality system audits are carried out by Quality Assurance Unit (QAU) 
personnel, while data audits (audits of the final product) are carried out by 
employees in both Client Services and the QA Unit. 

Effective verification activities are achieved by the provision of adequate 
resources to personnel. These resources include adequate training, time for 
verification activities, knowledge about requirements, documented procedures, 
access to quality records, and adequate supplies and equipment necessary to 
perform verification. 

The Quality Assurance Manager reports directly to the President, functions 
independently of production, and has the authority to implement and maintain 
the quality system. The management of Triangle Labs presents a strong 
commitment towards the important role of quality assurance in its organization. 
The Qudity Assurance Manager and QAU personnel interact frequently with 
personnel at all levels throughout the organization. 

A formal management review of the quality system occurs at a minimum of 
once each ye=. The purpose of this review is to ensure that the quality system 
remains effective, meets the quality objectives and policies stated in Section 4 
of this manual, and satisfies the requirements of state, national, and 
international certifications held by Triangle Labs. Records of management 
reviews shall be maintained in the QA Unit. 
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Personnel 

Job Descrip- 
tions of Key 
Technical 
Personnel 

Recruiment 
Policy 
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While not all-inclusive of assigned duties, the following are brief descriptions 
of the chief technical personnel at Triangle Labs. 

PresidentlChief Executive Officer: management of administrative, business, 
quality assurance, personnel and production activities, through drrect 
supervision of the General Manager and the Quality Assurance Manager; 
rninimm qualifications - education: PbD. Chemistry, experience: 10 years 
analytical. chemistry. 

General Manager: management of administrative, business, personnel and 
production activities through direct supervision of the Vice President of 

I Administrative Operations, the Production Manager, the Systems and Internal 
1 Sales Manager; and personnel in the departments of Client Services, Personnel, 
I and Safety and Health; minimum qualifications - education: B.S.B.A. in a 

management related field or equivalent, experience: 5 years general 
management. 

Quality Asswance Manager: coordination and management of tbe Quality 
Assurance Unit; reports directly to the President; responsible for overseeing all 
quality aspects of the laboratory; specific elements to be maintained are: the 
laboratory Standard Operating Procedures, Quality Assurance Program and 
Quality Assurance Manual; coordination of internal and external audits, 
performance sarnpies and laboratory certification data; minimum qualifications 
- education: B.S. Chemistry or equivalent, experience: 3 years in scientific 
field. 

I Production Manager: management of production operations, including 
supervision of work group leaden for the extraction lab, extraction lab support, 
GCMS, GC, inorganics, report preparation and engineering groups; minimum 
qualifications - education: B.S. Physical Science, experience: 5 years general 
analytical chemistry, 2 years supervisory. 

The Personnel Department of Triangle Labs uses several methods of 
recruitment. Current employees are offered the earliest opportunity to apply for 
openings within the facility by posting available positions on the bulletin 
boards one week before outside sources are considered for candidates. Then, 
announcements are made in local newspapers, placement agencies (temporary 
and permanent), colleges and the Employment Security Commission offices. 
The recruitment process consists of collecting applications and resumes, 
distributing them to the appropriate supervisors, scheduling interviews as 
requested by supervisors and having candidates meet with relev ~t staff and a 
representative from the Personnel Department. The references of promising 
candidates are investigated prior to making job offers. 
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Training Training is provided for new employees and as continuing education for 
veteran employees, both at Triangle Labs facilities and off-site, t 

On-Site Training: Training goes on at different levels throughout the facilities. 
Numerous manuals, texts, videos, SOP'S, journals, analytical protocols and 
in-house instructors are available to trainees. On-the-job training related directly 
to the position is done by WGL's or other qualified staff. Typically, a trainee 
goes through a stepwise method to learn procedures pertaining to such areas as 
analytical methodology, report generation or quality assurance activities: he is I 
given an SOP to read, he observes the trainer performing the procedure, he 
assists the trainer in perfoming the procedure several times, he performs the 
procedure without assistance but with the trainer's frequent inspection of his 
work, and finally, he may perform the procedure without supervision. A written 
QA Program is provided to all employees whose activities have a direct impact I 
on product quality. Cross training, supervisory training and other related train- I 
ing takes place on a scheduled basis and is documented for training files. 

Off-Site Training: This type of training takes place on an as-needed basis. 
Recommendations and suggestions about promising educational programs come 
from all levels of staff. Completed studies are documented and updated 
regularly in the training files. Courses may be taken at local colleges and 
universities. Workshops and seminars are often made available by instrument 
manufacturers, software companies and national associations specializing in 
analytical chemistry or laboratory quality assurance. 

Records R&urnks, education and experience records, job descriptions and training I 
Maintenance records are maintained by the personnel department: Rtsum6s are put in a I 

uniform format upon hire. These rksurnis are updated on an annual basis or as I 
needed. Additional education and experience is updated with the r6surnks. I 
There is a job description for each position existing within the company. Active I 
training records are kept on file in the Quality Assurance Unit. All new and I 
ongoing training information is periodically turned in by the area supervisors 
and the records updated at that time. These files contain records for any 
pertinent on- or off-site educational experiences, orientation records, SOP 
competence records or self help courses, such as "Smoke Stoppers" or Stress 
Management. 

Safety and All personnel undertake a one day orientation upon initial employment and 
Health on-the-job intensive training concerning health and safety issues. Triangle Labs 
Policies complies with the OSHA requirement that safety and health training takes place 

on an annual basis, with a careful introduction to new principles. We have 
contracted with Duke University Medical Center Occupational Health Services 
to provide us with recommendations for the improvement of the safety and 
health practices at Triangle Labs and periodic medical examinations for all 
employees. Triangle Labs' policy with respect to health and safety issues is 
presented in detail in several documents, with which employees are provided. i 
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Section 7 

ANALYTICAL SERVICES , 

Triangle Labs is a full service environmental analytical laboratory. Services provided include the 
preparation and analysis of a wide variety of sample matrices for such analytical categories as: 
Volatile and Semivolatile Organic Compounds, including Polychlorinated Biphenyls, by High 
Resolution Gas ChromatographyLow Resolution Mass Spectrometry; Pesticides and Herbicides 
by High Resolution Gas Chromatography; Polychlorinated Dibenzo-p-Dioxins, Polychloro- 
dibenzofurans, Polybrominated Dibenzo-p-Dioxins, Polybromodibenzofurans, Polychlorinated 
Biphenyls, and Polynuclear Aromatic Hydrocarbons by High Resolution Gas Chromatography/ 
High Resolution Mass Spectrometry; Polychlorinated Dibenzo-p-Dioxins and Polychloro- 
dibenzofurans by High Resolution Gas ChromatographyLow Resolution Mass Spectrometry; 
Adsorbable Organic Halides and Total Organic Halides by Adsorption and Microcoulometric 
Titration; and Inorganics by Ion Chromatography, Atomic Absorption Spectrophotometry, and 
Inductively Coupled Plasma-Atomic Emission Spectrophotometry. Triangle Labs is experienced 
in the analysis of many matrices, including air, aqueous, plant and animal tissues, soils, and other 
solids. Air matrices currently analyzed include Modified Method 5 '(MM5) samples and Volatile 
Organic Sampling Trains (VOST). Several auxiliary services are also offered, such as the 
provision and preparation of sampling containers (e.g., XAD traps, VOST tubes, and bottles). 

Analytical Methodology and Target Compounds 

Triangle Labs utilizes a variety of published and in-house analytical methods. Minor 
modifications of methodology may be employed in some cases. Such modifications are validated 
prior to implementation in the laboratory. Target Compound Lists (TCL's) are chosen from the 
analytical methods. Published methodology utilized for each category of analytical services is 
listed below. Additional information about anaipcal services and methodology can be found 
elsewhere in this manual, in the Triangle Labs Price Book, and in several Data User Manuals. 
Selected analytical methods are summarized in Appendices 2 and 3 of this manual.: 

Volatile Organic Compounds (VOA) - Methods 8240, 624 and 1624; 

Semivolatile Organic Com~ounds (SVOA) - Methods 8270, 625 and 1653; 

Pesticides - Methods 8080 and 608; 

Herbicides - Method 8 150; 

Polychlorinated Bi~henyls (PCB's) - Modified Method 680; 

Polychlorinated Dibenzo-p-Dioxins (PCDD's) and Polychlorodibenzofurans (PCDF's) 
Methods 8290,23, 1613, 8280, 613 and NCASI 55 1; 
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f Adsorbable Organic Halides (A0X)notal Organic Halides (TOX) - Methods DIN 38409, 
1 DIN 38414, EPA 9020, EPA 1650, PTS-RH: 012/90, SCAN-W 9:89, ISODIS 9562, and 
I APHA 5320B; 
1 
I Inoraanics - Ion Chromatography by Methods 7D, 26,26A, 218.6,300.0, and 9057; Trace 
I Metals analyses by Methods 200.7, 6010, 7020, 7040, 7041, 7060, 7080, 7091, 7 13 1, 
I 7140,7200, 72 10, '7380, 7420, 742 1,7450,7460,7470, 7471, 748 1, 7520, 7610, 7740, 
I 7760,7770, 7840, 7841, and 7870; 
1 
I Triangle Labs offers analyses for Polynuclear Aromatic Hydrocarbons (PAEI's), Polychlorinated 
1 Biphenyls (PCB's), Polybrominatea Dibenzo-p-Dioxins (PBDD's) and Polybromdiknzofurans 
I (PBDF's) by High Resolution Gas ChromatographyMgh Resolution Mass Spectrometry, 
I employing methods developed in-house that utilize state-of-the -.t technologies. Several protocols 
I for PBDDRBDF analyses, developed by Triangle Laboratorit ~d approved by the EPA, follow 
I the Testing and Reporting Requirements, Final Rule from 4U CFR, Part 766 of the Federal 
I Register. 
I 
i Contract Review 
I 
I For all analytical services to be provided by Triangle Labs, contract review is accomplished 
I through the generation of a written quote or cor t. A written quote is utilized for short-term 
t contracts, usually consisting of one analytical pro~."t. A written contract is utilized for long-term 
1 contracts consisting of multiple analytical projects. Sales and Client Services -rmonnel are 
I responsible for im~ imenting and documenting contract review. Client requirem. A, including 
I special needs that are not normally provided by Triangle Labs, are defined and dr?-umeni: l on 
I the itten quote or contract. It must be determined whether special requiremen :an be met. 
I C.. -11t Services Managers, who each have expertise in specific analytical services, are consulted 
I in order to make this determination. If it is decided that the special requirements cannot be met, 
I this is discussed with the client, and a counterproposal may be offered. Sales and Client Services 
I personnel keep informed about the capacity of the lab to fulfill the different an&_ ~ c a l  services, 
I in order to ensure that contractual requirements can be met. 
1 
I Subcontracted Analyses 
I 
I In dealing with any analyses that Triangle Labs cannot perform, there are established procedures 
I f" subcontracting. Two courses of amon may 'le followed, depending on the nature of the 
I cuent's requests for analyses. The client may be reremd directly to another laboratory, if known; 
I or work may be subcontracted by us to another laboratory. The latter usually takes place when 
I Triangle ~ a b s  is able to perfomrmpart of the requested analyses. When a subcotracted analysis 
1 is one for which Triangle Labs is certified to perform, it must be determined that the subcontract 
I Ink has a quality assurance system in place that is consistent with our pwn. Incoming samples 
1 e subcontrar td are subjected to normal sample receipt procedures by "e sample custodian. 
1 ~ e y  are prepared and shipped to the subcontract laboratory. Results ar ieceived at Triangle 
1 Labs, a copy is to the client, and the original is d i v e d .  Triangle Labs invoices the c l ~  r t 
I for the subcontracted work. 
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Section 8 

LABORATORY MATERIALS-PURCHASING AND HANDLING 

Purchasing, Receiving, Inspection, Inventory and Storage of Laboratory Materials 

Practices utilized for the requisition, purchase, receipt, inspection, inventory, and storage of 
laboratory materiais are described in several SOP'S. A completed purchase requisition form 
provides a clear description of the product ordered. This includes, where applicable, a precise 
identification and reference to any specifications that must be met. Purchases are pre-approved 
by department heads. The purchasing department orders the material, from an approved supplier 
whenever possible. Upon receipt of the goods, receiving personnel exmine them for damage 
before signing the bill of lading. Within two days, items and quantities in all shipments are 
compared with what was ordered and this information is communicated to purchasing and 
accounts payable. All stocked items are stored in the warehouse and a monthly inventory is 
performed. Non-stocked inventory is forwarded to the requisitioning person. Reagent materials 
are assigned expiration dates and placed on shelves so that the older materials will be used first. 

Sample Container Cleaning, Storage, Preparation and Shipping 

Triangle Labs does not perform sampling, but sampling kits may be provided should clients 
request sampling materials. All vials, jars, and bottles contained in the kits are purchased and 
must be QC class, precleaned, with a certificate of test results provided for our files. Glass 
sample containers are wrapped in two sheets of bubble wrap. The containers are placed in a 
plastic cooler with non-frozen ice packs, along with Chain-of-Custody forms, seals and labels en- 
closed in a ziplock bag. The kit is filled with styrofoam chips and sealed with tape for shipping. 
Since kits are assembled only upon clients' requests, no "ready for shipping" kits are stored. 
Precleaned glassware is stored in small quantities in house. Sampling materials, such as XAD 
traps, PUFs and VOST tubes, are also provided to or owned by the client. These are prepared, I 
stored and handled as detailed in several SOP'S. Preparation for shipping is the same as for I 
empty glass bottles. 

Glassware Cleaning 

All glassware used in the High and Low Resolution wet labs is cleaned as described in written I 
procedures. These procedures include solvent pre-rinses and soapy water washes. Basins and I 
brushes are kept segregated so that cross contamination is kept to a minimum. High resolution 
glassware is subjected to a solvent soak and rinses with several different solvents. Low resolution 
glassware receives tap water rinses and is air dried and baked. All clean glassware is covered 
with aluminum foil and transferred to their proper locations, taking care that the glassware is not 
mixed up. In the Inorganic area, glassware is cleaned by a washing procedure that exceeds EPA I 
guidelines. The glassware is washed with detergent, followed by acid soaks and multiple rinses 
with deionized water. The clean glassware is air-dried and stored in plastic bags. 
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Section 9 

ANALYTICAL STANDARDS 

During the analytical process, it is possible to obtain a variety of measurements. These include 
such measurements as volume, weight, concentration, pH, and temperature, to name just a few, 
The laboratory must implement practices that facilitate the traceability of these measurements to 
recognized standards of measurement. 

Chemical Standards 

The procurement, preparation, handling and storage of chemical standards is critical to the 
a n a l ~ c a l  process. It is through these chemical standards that reported analyte measurements in 
samples are traceable to reference values. Only the highest quality chemicals will be used as 
reference materials at Triangle Labs. Whenever possible, standard solutions will be traceable to 
national standards, such as NIST, EPA or A2LA certified reference materials. Numerous written 
procedures describe the management of these analytical standards. Procedures are written to 
ensure consistency with the requirements of analytical methods and current certifications and 
accreditations. 

Sources of Standards, Traceability and Verification 

Triangle Laboratories purchases standards from approved suppliers of chemical standards. 
Occasionally, clients supply standards specifically to be used in the preparation and 
analysis of their samples. Prior to using these standards, an agreement must be reached 
with the client about the handling and disposition of their standards. Information about 
these standards and any client requirements are recorded in the pertinent standards 
logbook. The chemist receiving a chemical standard shipment verifies that the information 
on the standard label is consistent with that on the supplier paperwork. Information about 
the standard is recorded in a standards logbook. Traceability of standard solutions is 
facilitated by the use of codes that unambiguously identify the supplier materials and all 
derived preparations. Standard materials of questionable composition or concentration may 
be verified against certified reference standards, when the latter are available. 

Types of Standards 

Analytical methodologies define a variety of standard solutions to be used by the 
laboratory. Among them are included: surrogate spikes, matrix spikes, internal standards, 
QC check standards, recovery standards, and calibration solutions. The composition and 
concentration of these solutions must conform to method specifications. 
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Standards are categorized at Triangle Labs according to the following definitions: 

Primary Standard A neat standard received from a supplier. 

Stock Standard A solution of a primary standard at a high 
concentration, used to prepare secondary standards. 
These may be prepared in-house or received from a 
supplier. 

Secondary Standard 

Working Standard 

A solution of one or more stock standards, with 
each analyte prepared at a selected concentration, to 
be used as a beginning mixture for preparation of 
calibration or spike solutions. These may be 
prepared in-house or received from a sly- -*!ier. 

A solution which has been prepared ir ?se from 
secondary standard(s), or purchased frt :pplier, 
that will be used without diiution fr vment 
calibration or sample fortification. 

Preparation of Standards 

The preparatio f any standard solution is performed by an experienced chemist (usually 
the Standards :paration Chemist), and is documented in the appropriate standards 
logbook. New standard solutions are prepared as needed. The manner of preparation for 
a standard solution depends upon the required amount and concentration and its intended 
application. Several SOP'S (in categories ODs, OAO, UC, and INO) are utilized to assure 
the correct preparation and documentation of standard solutions. 

All standards are assigned an expiration date. The supplier's assigned expiration date, if 
provided, is used for neat or primary standards. Otherwise, the expiration date is assigned 
based upon the supplier's date of preparation and the known stability of the analyte. 
(Some analytes are known to be highly volatile or to easily degrade or react.) When 
applicable, assigned expiration dates meet the requirements of analytical methods. A 
standard mixture is assigned an expiration dare no later than that of the oldest 
components. The expiration date is only a guideline. Standards are frequently exarninec 
for detc.. -ation and evaluated for their contribution to analytical problems. Standarc; 
solutior :senting signs of deterioration or for which the integrity can no longer be 
assured are replaced immediately. 

Andyte or standard components common to calibration solutions and associated sample 
fortification solutions may be of the same primary source or an i7.d-nendent source. Some 
methodologies require that primary standards of the same sug batch or lot number 
be used for both. Certain spiked QC samples must be prepar *th reference IT ial 
that is independent of the associated calibration standards. New standards are prep. . as 
necessary to meet these requirements. 
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Inventory and Storage 

Documentation for all standards is carefully recorded in relevant standards logbooks 
and/or a computer inventory system. The manner of storage for a standard is determined 
by its type and expiration date or shelf life. All organic and light sensitive standards are 
stored in amber vials or bottles, and are kept in designated refrigeratorslfreezers. 
Analytical standards are never stored together with samples and extracts. 

Measurement Equipment 

Equipment chosen for inspection, measuring, and testing shall meet all specific requirements for 
measurement capability identified by the pertinent analytical methods and certification agencies. 
This includes small equipment, such as thermometers, analytical balances, pH meters, 
autopipetors, and volumetric glassware; and large equipment, such as gas chromatographs and 
spectrometers. 

Written procedures for the operation of measurement equipment, large or small, shall contain the 
information described below, where applicable. In addition, Section 11 on "Instrumental 
Anaiysis" contains more specific information about the calibration and operation of large 
measurement equipment. 

I what equipment the procedure is to be performed on, including equipment type, 
identification number, and location; 

how the equipment is to be calibrated and used for measurement; 

I what measurements are to be made; 

I acceptance criteria for the calibrations, including the accuracy and precision 
required; 

corrective action for failed acceptance criteria, including assessment of previous 
calibration results; 

the basis used for calibration (e.g., national standards of measurement, such as 
NIST, ASTM, and A2LA; participation in EPA and state performance evaluations; 
round-robin studies with other laboratories); 

frequency at which the equipment will be calibrated, adjusted and checked; 

B what records will be maintained to document the calibration and use of 
measurement equipment; 

I how the calibration status for equipment is detennined (e.g., a sticker or logbook 
entry ; 
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I what environmental condtions are necessary before measurement equipment may 
I be calibrated or used for measurement; 
I 
I what adjustments to measurement equipment, including software, cannot be made 
I due to possible invalidation of the calibration setting; 
I 
I I how measurement equipment is to be handled, preserved, and stored in order to 
I maintain acc:uracy and fitness for use; 
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Section 10 

SAMPLE RECEIPT, HANDLING AND PREPARATION 

Sample Receipt and Chain-of-Custody 

The Sample Custodian or a designated assistant will receive deliveries of all samples. A unique 
project number is assigned to each shipment of samples received from a client, and the first in- 
house records for the new project, including an internal Chain-of-Custody, are initiated. When 
samples are hand delivered by a customer, his name is recorded on the internal Chain-of-Custody. 
The shipping containers, their contents, and accompanying client documentation are examined 
by the Sample Custodian. Noted on the internal Chain-of-Custody is information about the 
presence and condition of custody seals and the state of preservation of the samples. Any 
discrepancies in documentation or problems with sample condition are also noted and brought 
to the attention of the client, who may provide clarification or further instructions. The Sample 
Custodian assigns an internal sample ID to each sample, which is labelled on the sample 
container. The following information pertinent to each sample is recorded on the internal 
Chain-of-Custody: internal sample ID, client sample ID, sample matrix and storage location. The 
original internal Chain-of-Custody is placed in storage with the samples. Sample Custodian SOP'S 
(SMC category) describe procedures for sample receipt and log-in, chain-of custody, along with 
those for handIing sample shipment containers provided by clients. 

Sample Preservation and Security 

Samples are stored in a manner which ensures their integrity and security. Samples are stored at 
temperatures which meet specifications of the methodology and client, in either a freezer at I 
approximately -20" C, a refrigerator or cooler at approximately 4" C, or in a cabinet at room I 
temperature. For most methods employed at Triangle Labs, required preservation techniques may 
be found in Appendix 5A. Quality Assurance Project Plans (QAPP's) often give specific 
preservation requirements that must be observed. Chemical preservative additions to sample 
containers normally takes place in the field at the time of sampling. Sample storage facilities at 
Triangle Labs are located beyond the punch lock security doors. Internal chain-of-custody 
procedures and documentation pertaining to sample possession, removal from storage and transfer 
are outlined in written procedures. Care is taken to ensure that cross-contamination does not I 
occur during sample storage. Temperatures of cold storage areas are monitored and recorded 
twice daily, and corrective action taken as necessary. Walk-in coolers are monitored electronically 
24 hours a day. Further details about sample storage and preservation may be found in the 
Sample Custodian (SMC) SOP'S. 
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Sample Preparation Procedures 

I Samples are prepared in a way that is method and matrix specific. Most samples must be 
I prepared within a method-specified time after sampling. These preparation holding times are 

complied with to the extent possible. Samples are occasionally received near or beyond the 
expiration of these holding times. For most methods employed at Triangle Labs, holding times 

I may be found in Appendix 5A. Applicable Quality Assurance Project Plans (QAPP's) must be 
I consulted for project-specific holding time requirements. Many primary extracts have to be 
I subjected to clean-up procedures before they may be injected into a GC or GC/MS analytical 

system. All sample preparation procedures employed at Triangle Labs are covered by appropriate 
SOP'S. 

I Sample, Extract, and Digestate Archival and Disposal 

The Sample Custodian and other authorized personnei are responsible for the archival and 
disposal of raw samples, extracts, and digestates. Raw and prepared samples are not to be 
archived or disposed of until their designated analyses are complete and resultant analytical data 
are sent to clients. Samples in cold storage are retained there until at least 30 days after receipt. 
Archive samples are placed in boxes, labelled with the project numbers, and retained in a secured 
sample archive area for a spr .. ific length of time, prior to disposal. Written procedures describe 
routine archival and disposal practices. Clients are informed about these procedures and are given 
ar opportunity to request exceptions to these routine practices. There is a storage fee for the 
retention of samples in cold storage or archive longer than the time established by routine 
practices. 

I Sample Return to the Client 

I When a client bas requested the return of samples, the Sample Custodian prepares and ships the 
I samples according written procedures. Protection of the samples during delivery is ensured by 
I the implementation of special p--kaging procedures. Packages are delivered by a commercial 
I carrier whose procedures for pr zting the samples are not within the control of Triangle Labs. 
I Clients are made aware that a cc>nunercial carrier will deliver their samples. 

I Sample Loss, Damage, or Unsuitability 
I 
1 It is possible for samples or sample containers to be lost, damaged or determined to be 
I unsuitable, for whatever reason, after initial receipt at Triangle Labs. Whenever this happens, the 
I event j y  recorded in the sample handling documentation by the observer. The problem is brought 
I to the attention of a Client Services Manager, who will report it to the c':ent. Plans for 
I disposition of the affected sarnple(s) or containers are agreed upon with the cl;,at, carried out, 
I and recorded in the project records. 
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Section 11 

INSTRUMENTAL ANALYSIS 

Instrumental analysis consists of setting up proper instrument operating conditions, executing I 

acceptable calibrations and other instrument performance tests, analyzing prepared samples, and I 

collecting data from the analyses. Instrumental analysis procedures, frequencies and acceptance I 

criteria are described in several SOP'S, the contents of which are derived from the source I 
methods. A description of data collection and reduction at Triangle Labs is given in Section 12. 1 

Instrument Operating Conditions I 

The published analytical methods normally define the optimum instrument operating conditions I 
(e.g., temperature programs, column conditions, flow rates). W e  applicable, these I 
specifications will be followed, unless otherwise indicated for a project. I 

Calibration Procedures and Frequencies 

The instrumental performance requirements of the published mehods will be followed unless I 
otherwise specified for a project. For all GC/MS methods, tuning and calibration (initial or 
continuing) is performed every 12 hours or less. The frequency of calibrations for other 
instrumentation is method specific. Other performance tests may also be executed to further 
demonstrate proper functioning of instrumentation. Calibration procedures and frequencies 
specific to instrument types are briefly described below. 

Gas ChrornatographyMass Spectrometry (GCMS) 

Tuning The high resolution mass spectrometer is tuned to give the required static 
and Mass resolving power, which is checked by using an oscilloscope. This measurement 
Calibration is confumed by the use of it data system. The instrument is then mass calibrated 

using perfluorokerosene (PFK). Mass calibration is adjusted automatically to 
within +/- 5 parts-per-million approximately once per second during the course of 
all quantitative analyses. 

The mass calibration of a quadrupole mass spectrometer is checked daily through 
the use of perfluorotributylamine reference compound (FC-43). The instrument is 
adjusted to give specified peak ratios for this compound, consistent with the type 
of analysis to be performed. The GUMS is hardware tuned prior to performing I 
the initid and continuing calibrations. Results must meet the peak ratio 1 
specifications of the analyttcal methods. For volatiles analyses, 50 ng of I 
bromofluorobenzene (BFB) is used, and for semivolatiles analyses, 50 ng of I 
decafluorotriphenylphosphine (DFTPP) is used. I 
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I Figure 11-1 

The mass spectrometer response is typically calibrated by analyzing a set of five 
or more initial calibration solutions, as appropriate for each GCMS method. Each 
solution is analyzed once. The relative response factor for each andyte (target 
compounds, surrog iinternahltemate standards) is calculated using the 
expression in Figure -1-1. The mean relative response factor for each analyte is 
then obtained using the expression in Figure 11-2. Integrated ion m n t s  are 
utilized for these expressions. An acceptable calibration must meel &e method 
specified criteria for percent relative standard deviations (%RSD) of the mean 
relativr response factors, calculated for each analyte. Failure to me* he criteria 
will result in corrective action (e.g., lo-ating the source of the i olem and 
adjusting the instrument tuning parameters) before repeating the rejected analysis. 
Triangle Labs will not analyze any samples unless the performance criteria for 
calibrations are satisfied. 

A continuing calibration is demonstrated every 12 hours by injecting a solution 
with i.1 concentration at or near the midpoint of the initial calibration range, The 
relative response factors for all analytes of interest are calculated and verified 
against the initial calibration mean relative response factors. The percent difference 
(%D) for each analyte is calculated using the expression in Figure 11-3. An 
acceptable continuing calibration run mz:st have measured percent differences for 
the anqlytes within methob specified ranges. Should any criteria for an acceptable 
calibrduon not be met, a new initial calibration will be established before any 
samples car1 be anahzed. 

where: 
RRF = the relative responre $actor for the d y t e  
A, = integrated area or ion current of the insemnl d r d  

A ,  = integrated area or ion current of the 
C, = amount of the internal standQrd 

C,  = amount of the d p e  

where: 
= the mean volrcc of the rehtive rwponse fmtors for the d y t e  

n = the total number of &a points derived from the initial calibrcrtion 
A,, A,, Cs, and Cb haw the same meaning as in Figure 1 1 - 1 
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Fimre 11-3 1 

where: 
RRF = the mean value of the relative response fators for the analyte 
- 

from the initial calibration 
RRF, = the continuing calibration RRF of the d y t e  

Gas ChromatographyElectron Capture Detector (GCECD) 

lnitial Internal standard calibration is utilized for the analysis of pesticides/PCBs and 
Calibration herbicides by GC/ECD, The method-specified number of calibration standards will 

be used. Each solution is analyzed once and the analyte relative response factors 
are calculated using the expression in Figure 1 1- 1. The mean relative response 
factor for each analyte is then obtained by using the expression in Figure 11-2. 
Integrated areas are utilized for these expressions. For multiple response 
pesticidesRCB's, quantitation will consist of an average of the quantitated values 
for five selected peaks, if possible. The percent dative standard deviation 
(%RSD) must be less than &to% in order to use the mean relative response factor 
for quantitation. If it is greater than *20%, one more attempt is made to meet 
criteria. If the second attempt is unsuccessful, the analyst takes corrective action, 
such as instrument maintenance, and begins the sequence again. 

Continuing An initial calibration is verified through the performance of continuing calibrations 
Calibration at regular intervals throughout subsequent analyses. The frequency of continuing 

calibrations is method specific. The relative response factors for all andytes of 
interest are calculated and verified against the mean relative response factors from 
the initial calibration. The percent difference for each analyte is calculated using 
the expression in Figure 11-3. Relative response factors from the continuing 
calibration must be within 15% of the mean relative response factors. If any are 
not, another attempt is made to achieve an acceptable continuing calibration. If the 
second attempt is unsuccessful, corrective action is performed on the instrument 
and a new initial calibration is established. 

Atomic Absorption Spectrophotometry (AA) 

An initial calibration is performed daily with freshly prepared working standards. A four-point 
calibration curve is acquired which must have a correlation coefficient of 0.995 or better. The 
initial calibration is verified every 10 samples or 2 hours, whichever is more frequent. The 
continuing calibration is required to be within 10% or 20%, depending on the analytical method 
utilized. Continuing calibration blanks are run at the same frequency. Analysis of samples cannot 
begin until an initial calibration verification has been performed and is found to be within 10% 
of the true value. 
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Inductively Coupled Plasma Emission Spectrophotometry (ICP) 

Initial calibration is performed every 8 hours and continuing cdibrations are performed every 10 
samples or 2 hours, whichever is more frequent. Analysis of samples cannot begin until an initial 
calibration verification has been performed and is found to be within 10% of the true value. The 

I continuing calibration is required to meet the criteria of the analytical method. 

I Ion Chromatography (IC) 

I The ion chromatograph is typically calibrated by analyzing a set of five or more initial calibration 
I solutions, with concentrations of analytes appropriate to the analpcal methods. Procedures for 
I verifying the calibration curve are method specific. 

1 AOmOX Instrumentation 

Instnunentation for the determination of AOX/rOX consists of a column adsorption module, 
titration cell and combustion/micmcoulometric system. Several system performance tests are 
conducted and must meet acceptance criteria prior to sample analysis. The following performance 
tests are typically conducted, with slight variations between the different analytical methods. 
Granular ; uvated carbon utilized in the column adsorption module is tested for purity. The 
titratior !4 is tested and adjusted based on the results of an injection of sodium chloride 
solution. Calibration of the combustion/mic~ulometric system is accomplished through the 
analysis of method speciiic concentrations of 2,4,6-trichlorophenol. Ve- .ation of system 
performance and calibration is performed during sample testing according tc xifications in the 
analflcal methods. 

Sample Analysis Procedures 

I Techniques for quantitative analysis of samples are specific to the analytical methods ana sample 
I matrices. Samples may either be subjected to a series of preparation s t e ~  rior to instrumental 
I analysis, or they may be ready for analysis upon arrival at Triangle Labs. most sample  st be 
I analyzed within a defined period of time following their cc ection, receipt at the 'd/or 

preparation. These analysis holding times are complied with to the extent possible (sari~pies are 
occasionaiy received near or beyond the expiration date of holding time). For most methods 
employed at Triangle Labs, holding times may be found in Appendix 5A. 

I After sample analysis is completed and the data is processed, the analyst reviews thp -~ultant 
I data. If they do not meet established criteria, corrective action i;, d e n  to resolve prob Once 
1 all the samples in a project have been analyzed and the data have met the criteria, the project 
I documentation (instructions, raw data, reports, etc.) is sent to the next stage for preparation of 
I the final report. 
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Section 12 

DATA COLLECTION, REDUCTION, VALIDATION; 
REPORTING; DATA PACKAGE DELIVERY; 

AND SOFTWARE MANAGEMENT 

Data Collection and Reduction 

Quality assurance principles are applied in the acquisition of raw data related to chemical 
measurements. Raw data is that "primary data" which will be used to generate "secondary" data 
(the fmal analytical report). Raw data may be acquired manually or electronically. Manual data 
is hand written on data sheets and in logbooks. Electronically produced data is acquired from 
instrument and instrumentfcomputer interface. Specific practices should be applied to each of 
these raw data forms. 

Manual Data sheets are standard, preprinted forms subject to document control. They may 
Data be bound into a book. Notebooks are bound, consecutively numbered, and subject 

to a controlled distribution and archival system. Manual data is entered as it is 
acquired, in permanent ink, signed and dated on each page should an entry take 
up more than one page. Corrections do not obscure any original entries and are 
made by cancelling with one line (no "wbite-out"), dating, initialing and, where 
appropriate, giving reasons for the canceliation in the margin. Unused portions of 
notebooks intentionally left blank are marked with a large X or Z. 

Electron- Electronically produced data consist of chromatograms, spectra, data printouts, and 
ically raw quantitation reports (not the final report topsheets). Raw data for each sample 
Produced and calibration are manually signed and dated by the responsible analysts, and 
Data must contain the full sample ID'S or calibration name, file name, and date and 

time of acquisition. Any alterations to the raw data hardcopies and computer files 
is fully documented and clearly attributable to the person making such alterations 
(e.g., manual integrations are hard-copied for inclusion in the raw data, with area 
changes fully documented on the data printouts). There should be no ambiguity 
in data system printouts as to what peak on a chromatogram corresponds to an 
analyte of interest. Computer-collected dab  is reduced to hard copy as soon as 
possible, with a system of disk storage and backup disks to protect data and 
programs. Software used for data acquisition and quantitation reports is validated 
according to written procedures to assure that no "bugs" are present. I 

There are several different means of data collection, review and reduction, dependent upon 
specific methodology and instrumentation. Data review and reduction normally follow the 
guidelines of relevant EPA reference methods to the extent possible. For HRGCIHRMS analyses, 
established procedures consist of data acquisition and reduction on a Digital Micro VAX and 

- 
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VAX 3100 and further reduction and data reporting using dBase software on a PC. For 
HRGC/LRMS analyses, established procedures consist of data acquisition and reduction using 
PC-based software or a PDP- 1 1/24 system followed by further data reduction and reporting using 
dBase and/or spreadsheet software. For HRGC analyses, established procedures consist of data 
acquisition and reduction using PC-based software followed by further data reduction and 
reporting using dBase software. For AOXITOX analyses, manual data acquisition from instrument 
panel readings is followed by data reduction and reporting using spreadsheet software. 

All GC and GCiMS data go through several levels of review and inspection, starting with an 
initial QC examination in the Instrumentation area, followed by a thorough review in the Report 
PreparationKIata Review area. After preparation of a report, an independent review is performed 
by a Chemist other than the one who prepared the report. At each stage of the analytical process, 
data are reviewed for completeness, adherence to protocol requirements, and credibility. Results 
are fully validated, possible compromises of data quality are evaluated, and deviations from 
protocol requirements are documented. To the greatest extent possible, computer programs are 
utilized for data reduction. Where manual data manipulation procedures are required, data review 
is performed according to standard operating procedures. This ensures that the results are as 
independent of the Chemist performing the duties as possible. Corrective actions are implemented 
at the earliest possible opportunity. 

All inorganics raw data are recorded on both paper printouts and on the instrument's computer 
disk drive. All analysis records are marked with the unique internal sample ID, the date, time, 
all replicate readings and dilution factors. All calibration data are also contained in these records. 
Data may be transferred to the report generation system by direct data transfer or, for small 
projects, manually transcribed. 

Data Validation 

These tests involve the performance of complex chemical analyses by a number of chemists. For 
this reason data validation and coordination are very important. At the conclusion of the analyses, 
the data are checked against the original shipping information and analwcal request to be sure 
that the required analyses have been performed on all samples. 

The validity of the data will be tested through the analysis of blank samples, duplicate samples 
and matrix spikes. The blank sample results will demonstrate the absence of laboratory contam- 
ination of the samples. ~u~licate-analyses give a measure of analytical precision. Analysis of 
matrix spike samples permits a measure of accuracy. Data for these QC samples are reviewed 
as soon as possible afkr analysis. For example, in the inorganics area, a da& quality checklist 
is used by the instrument operator at the time of analysis, to verify that all calibration verifica- 
tions are within tolerance, and that other QC indicators such as spike --.coveries and blanks, are 
acceptable for a project. 
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Data Reporting 

The data will be reported as components identified and the quantities present. The final report 
will include example calculations and descriptions of the equipment and procedures lrectly or 
by reference to a user manual. Complete data packages of all raw sample and calibration data 
will be prepared and archived. These will be furnished to the client upon request. Sample 
flagging procedures for HRGC-S analyses are detailed in the published User Manuals for 
Dioxin, High Resolution PCB's and High Resolution PAH's. While no sample flagging is done 
directly on most HRGCILRMS analytical reports. problematic results are discussed in the case 
narrative which accompanies each data package, Several standard report formats are used in the 
inorganics area, tailored to the data structure for the specific project type (e.g., TCLP, 
Multi-Metals Train or CLP). 

Data Package Delivery 

Data packages are prepared for delivery by the Shipping and Archive department according to 
their SOP'S. Unless otherwise requested by the client, a copy of the data package is shipped, 
while the original is retained in a secured archive facility. The data packages are packed to meet 
the requirements of the commercial carrier chosen for delivery. Packages are delivered by a 
commercial carrier whose procedures for protecting the data packages are not within the control 
of Triangle Labs. Should the shipped data package be lost or damaged during delivery, a copy 
can be quickly prepared as a replacement. Clients are made aware that a commercial carrier will 
deliver their data packages. 

Corrections and Additions to Documentation 

The policy for handling additions/corrections of reports already issued is as follows. The Client 
Services Manager is to request an additionfcomction in writing to the appropriate data 
reviewlreport preparation personnel, who will make the requested change in a timely manner and 
internally verify the change. An authorized Chemist reviews and approves the addition/correction, 
and the Data Package Assembly Department mails or faxes the new report, which is then stored 
with the original data package for ten years. 

Software Management 

Triangle Labs has begun a formal validation program of its computer systems. Ultimately, the 
validation program is intended to be of a level such that all computer systems will meet the scope 
of any computer system audit. Our validation approach is three pronged. First, new software will 
be developed according to appropriate internal validation guidelines. Second, a validation 
committee has been appointed to oversee specific validation efforts of existing systems. Finally, 
systems will be kept validated through a system of change controls. This includes the Computer 
Systems Services Request (CSSR) forms which employees use to make known to the MIS 
departrnent, desired changes to software and hardware. CSSR forms include personnel sign-offs 
for each step of the change process; and depending on the nature of the change, specify 
increasingly stringent required levels of authorization. Change controls also include software 
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version control; changes to existing software are announced, uniquely labelled, documented, and 
old versions are archived for future reference. 

The goals of our software development methodology, existing system validations, and the change 
control system are to ensure that our software systems perform the required functions accurately, 
that the users understand how to use the system, and that auditors can assure themselves of the 
validity of our ana ly td  methods. This in turn insures that we deliver accurate analyses to our 
customers in a timely fashion. 

Page * Section 12 
4 of 4 Data Collection, Reduction, Validation. Feoorting; 

Data Package Delivery; and Software Management 

Revisioh Date 
October 22, 1994 



Triangle Laboratories of RTP, lnc. Quality Assurance Manual 

Section 13 

DOCUMENTATION FOR QUALITY ASSURANCE 

Objectives of Documentation 

The objectives of documentation for quality assurance are to provide a standardized, written I 
program of policies, procedures and instructions; and to prove that adequate quality assurance I 
and quality control procedures are being implemented, accountability of the data is maintained, I 
and traceability of analflcal results is facilitated. 

Document Control 

The laboratory shall maintain control over the possession and distribution of all documents that 
directly impact on product or service quality. It is the responsibility of area supervisors (e.g., 
WGL's) to ensure that document control files are created and maintained for all applicable 
documents originating in their m a s .  This includes such documents as the Quality Assurance 
Manual, Standard Operating Procedures (SOP'S), Quality Assurance Project Plans (QAPP' s), data 
user manuals, client instructions, product sheets, and extraction flow charts. It includes standard 
forms, such as those for documenting sample chain-of-custody, tracking, extraction, clean-up, and 
observation; QC inspection checklists; system audit checklists; and corrective action reports. 

A written procedure describes document control practices. Full or limited document control is 
applied, dependent upon the purpose of the document. Those publications which document the 
quality assurance system at Triangle Labs, specifically the QA Manual and Standard Operating 
Procedures, are subject to full document control practices. Limited document control procedures 
are employed for other relevant documents, such as forms, flow charts, data user manuals, and 
price lists. The procedure for limited document control allows for more than one revision of the 
same document to be active at the same time. 

Every document is assigned a unique identification (usually a title, file ID and creatiodrevision 
date) which must be present on each page of the document. This unique identification is entered 
on a master list of documents, along with a distribution list for each document to ensure that 
pertinent documents are made available wherever they are essential. A master set of current 
documents is maintained along with the master list. Documents will be revised and re-issued after 
a practical number of changes have been made. 

Full document control, as applied to the QA Manual and Standard Operating Procedures, also 
includes the following. The status of each document, active/current or inactive/obsolete is 
indicated on the master list. Each document and any subsequent revisions must be reviewed and 
approved by authorized personnel prior to issue. Personnel authorized to review and approve a 
document are to have access to all necessary information on which to base their review and 
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approval. Obsolete documents are to be retrieved from distribution points and replaced with 
current versions. The nature of changes in .'.rcuments shall be identified within the document. 

Standard Operating Procedures (SOP's, 

Standard Operating Procedures (SOP's) are quality assurance documents in which instructions 
for every repetitive or standard operation performed by the laboratory must be detailed. There 
are hundreds of topics which must be covered by SOP's. The writer of an SOP should be the 
person most familiar with a topic. There is an SOP that describes the standard format for writing 
SOP's which will be of great assistance and will help the writer avoid overlooking anytbng. It 
is important that SOP's receive evaluation and input by laboratory supervisors and key technical 
personnel. The content of SOP's must conform to applicable requirements of analytical methods 
and certification agencie -d be consistent with the Good Laboratory Practice standards. Within 
these constraints, the con,." of an SOP may be customized to meet the needs of a particular area 
of the laboratory. The pedurmance of laboratory operations is subject to audit for compliance 
with written SOP's. If an SOP is impractical, hard to follow, or no longer meets laboratory needs, 
it must be modified or replaced. 

The need for new or revised SOP's can be determined when a new method is implemented, when 
the scope of the existing method is extended or when some activities are being performed without 
adequate SOP's. Such a need can be identified by the analyst involved in the production or by 
someone from management. Also, the QA Unit may identify the need and request new or revised 
SOP's, usually as a corrective action for deficiencies found during an internal audit. SOP's are 
created to provide a clear, concise, step-by-step description of the procedure with explanatory 
information to enable a person with the appropriate :ground to perfom the pr -edure. 
Revisions are made to SOP's at any given time to ref .hanges in procedures. Eac, 3OP is 
subject to review on its anniversary. A QAU SOP Coordinator notifies the appropriate person 
prior to the annual review date. If no revisions are necessary the next review date is established. 

The QA Unit administers the Standard @-%rating Procedures program. Within the QA Unit, the 
SOP Coordinator is responsible for clerical preparation and distribution of new or reviszd SOPS, 
record keeping and archival of replaced and retired SOP's. Each SOP is assigned a unique 
identification, based on its functional category. Categories of SOP's are listed in Appendix 4A. 
The QAU SOP Coordinator distributes SOP's to appropriate area SOP coordinators and files the 
original approved hardcopy in the QAU Master Notebook. The area SOP coordinator is 
responsible for discarding copies of obsolete SOP's upon receipt of revisions. 

Quaiity Assurance Project Plans (QAPP's) and Data User Manuals 

QAPP's and Data User Manuals are documents that provide an overview of the way a project, 
a group of allied projects, or a specific analytical program is conducted. A QAPP is usually 
developed through the collaborative efforts of two or more companies. The general content and 
format of a QAPP is specified in Interim Guidelines and Specifications for Preparing Qualit-. 
Assurance Project Plans (USEPA, December 1980), copies of which are available in the C, 
Unit. Data User Manuals are developed solely within Triangle Laboratories and are created to 
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provide essential information to clients, which aids them in understanding the data packages they 
receive. (Standard Operating Procedures are detailed laboratory instructions and are often 
proprietary. Proprietary procedures are not normally made available to clients.) QAPP's and data 
user manuals are prepared by Client Services Managers. Multiple versions may be concurrently 
in use. QAPP's and Data User Manuals are subject to limited document control. 

Quality Records 

Quality records must be maintained to prove that the quality assurance system is being effectively 
applied. At Triangle Labs, specific procedures for the identification, colection, indexing, filing, 
storage, maintenance, and disposition of various quality records are described in several SOP'S. 
All quality records must be permanent (indelible ink), legible, attributable to those personnel who 
wrote them, and protected so they may not be adversely affected by an unsuitable environment. 
They are stored and maintained in a manner that facilitates rapid retrieval for a period of ten 
years after completion. Project specific quality records are available for evaluation by the client 
or his representative during the archive period of ten years. In fact, certain quality records, as 
specified by SOP or contract, are delivered to the client with the final product. 

Project specific quality records are maintained to prove that adequate quality control procedures 
are being implemented, accountability of the project data is maintained, and traceability of 
analytical results is facilitated. Accountability means that reported data reflect the sample as it 
was received, that sample mix-up was avoided, and the sample was properly preserved after 
receipt. Traceability means that reported data may be reconstructed at a later date. Through 
proper documentation, a laboratory is able to demonstrate or prove to clients or government 
agencies that the quality of the data is what the laboratory says it is. Records must contain 
sufficient information to permit the reconstruction of calibrations, sample preparations and sample 
analyses. 

Quality records that are maintained at Triangle Labs include, but are not limited to, the following. 

records for sample receipt, preparation and handling 
equipment/instrument calibration and maintenance records 
field sample and quality control sample analysis data 
project communication trackrng foms 
inspection reports for receiving, in-process and' final product 
subcontractor records 
vendor qualification records 
logbooks: run logs, maintenance logs, temperature logs, balance logs, etc. 
method validation records: MDL studies, initial precision and accuracy demonstrations 
control charts 
system and data audit reports 
corrective action reports 
QA reports to management 
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Many of these quality records are discussed at length in other sections of this manual. Laboratory 
notebooks (or "logbooks") are utilized throughout Triangle Labs for many different purposes. All 
logbooks are maintained according to a general written procedure, and other SOP'S provide 
additional details for making entries in m e d i c  logbooks. New logbooks are issued by a system 
of signing them out in a designated logbook. Information that must be documented, both in the 
new logbook and the sign-out logbook, includes the assigned owner, the date issued, and the 
name and subject of the logbook. Logbooks must be maintained by initialing and dating every 
entry and z-ing down all areas of the logbook intentionally left blank. Many of the laboratory 
notebooks maintained at 'Triangle Labs are itemized in Appendix 6A. In addition to these 
logbooks, many personnel maintain personal logbooks, phone logbooks and prc :m Jogbooks. 
Bound logbooks are kept to document all monitoring, maintenance and calibrabon of analytical 
instrumentation, and such laboratory equipment as balances, refrigerators and ovens. Software and 
hardware records for computers are also kept in logbooks. Logbooks specific to equipment is kept 
nearby to ensure that the work is recorded concurrently. Upon completion, logbooks that contain 
quality records are stored in the Archive Room for a period of ten years. 

Archive 

The Archive Room is locked at all times and only appointed Archivists are allowed to possess 
keys to enter the Archive Room. All other authorized personnel may enter the room only in the 
presence of an Archivist and must sign and date a logbook in the Archive Room.Any materials 
removed from the Archive Room must be signed out by the Archivist. 

All magnetic and hard copies of data, calibrations, equipment maintenance records, calculations, 
records of original observations, final test results and any other rniscel~aneous quality records 
directly associated with sample analyses are stored in a secured facility for ten (10) years after 
completion of a project. They may be stored in the Archive Room or at an off-site storage 
facility. Hardcopy records that are stored off-site are made available on-site in microfiche form. 
When completed or no longer in use, logbooks are also archived. 
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Section 14 

QUALITY ASSURANCE 

Through a formal quality assurance system. Triangle Laboratories of RTP, Inc. is able to prove I 

that our productlservice meets specific quality standards. These quality standards are defined I 
according to the needs and requirements of our clients, the analytical methods utilized, I 
government agencies, and senior management at Triangle Labs. I 

Quality assurance is a very broad and multifaceted concept, about which much confusion exists. I 
It is composed of quality control and quality assessment. Quality control is the most important I 
component of quality assurance. The need for quality assessment would be negligible if the 1 
laboratory always achieved perfect quality control. I 

Quality control is a system of activities applied at each stage of the production process. I 
Its purpose is to assure that products meet defined quality standards. This system includes I 
the following: employee education, training, and experience; documentation (e.g., 1 
instructions, document control, records); instrument calibration and maintenance; I 
laboratory accomodations; and inspection. I 

Quality assessment is a system of activities employed to assure that quality control takes I 
place at each stage of the production process. This system includes the following: system, I 
data, and performance audits; reference materials; statistical evaluations; retests; and I 
measurement bias investigation (when measurements may be operator-, instrument-, or t 
methodology-dependent). I 

The success of a quality assurance system is dependent upon acknowledgement by all personnel 1 
of their responsibility for the system. Triangle Labs management is ultimately accountable for I 
product quality, but no one person or group (e.g., the QA Unit) is responsible for the greater part I 
of quality assurance program activities. Details of the program may be found throughout this QA I 
manual. The remainder of Section 14 will be limited to a discussion of the Quality Assurance I 
Unit (QAU), and the major activities performed and/or administered by this group. I 

The Quality Assurance Unit I 

At Triangle Labs, the QAU monitors the quality assurance system, as it is implemented I 
throughout the laboratory, and reports the results of its observations to senior management. The I 
Quality Assurance Manager reports directly to top management and the QAU has no direct t 
responsibility for productivity in the laboratory. The objective of this independence is to eliminate t 
all conflicts of interest in the performance of QAU duties. Major activities performed and/or I 
administered by the QAU are summarized below. Each activity is dscussed in greater detail I 
elsewhere in the QA manual, as indicated. 1 
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Performance of internal audits and coordination of external audits (see this 
section) 

Administralion of a system for formal Corrective Action Reports (see this section 
and Section. 15) 

I Administration of laboratory certification/accreditation programs (see this section 
and Section 5) 

Performance of QAU duties required for GLP-regulated studies (see this section) 

I Administration of the system for document control, with emphasis on the 
maintenance of Standard Operating Procedures (see Section 13) 

R Performance of statistical evaluations for selected quality indicators, and 
maintenance of quality records (e.g., control charts, summary reports) generated 
to document selected statistical evaluations performed throughout the laboratory 
(see Section 15) 

W Publication of the QA Manual and other documents that describe the quality 
assurance system at Triangle Labs (see Section 3) 

Audits 

There are several different types of audits. These may be internal, in which the laboratory 
reviews and examines itself, or external, in which the laboratory is audited by outside 
organizations, such as ~ccrediting or regulatory agencies and clients. 

Internal A system audit is an on-site inspection and review of the qual assurance system 
System as it is employed in the laboratory. During an audit, verific~,,an may be sought 
Audits that: adequate written instructions are available for use; that analytical practices 

performed in the laboratory are consistent with SOP's; that adequate quality 
control practices are applied during production; that corrective actions are applied 
as necessary; that deviations from approved protocols are occurring only with 
proper authorization and documentation; that SOP's, quality records, analytical 
records, magnetic tape, etc., are properly maintained; and that personnel training 
records are satisfactory and current. 

Internal system audits are implemented by the Quality Assurance Unit to assess 
the functioning of one or more department(s) of the laboratory, These evaluations 
are total audits of selected deparcnents. Prior to a scheduled audit, checklists 
specific to a department's function are sent to the area supervisor. These checklists 
provide the department with many specific requirements and an opportunity to 
make immediate changes as necessary for compliance. The checklists are to be 
completed and returned to the QA Unit, where they are utilized to prepare for the 
audit. Since a department may utilize numerous SOP'S and generate many records, 
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a comprehensive evaluation of all such documentation would be time prohibitive. 
Therefore, a representative sampling of departmental documentation is chosen for 
scrutiny during the system audit. Auditors interview the department supervisor and I 
random employees, and observe work in progress. I 

After the audit, a formal System Audit Report is prepared by the QA Unit and 
sent to the area supervisor. The audit findings, of both compliance and 
non-compliance, are recorded and maintained as part of the QA documentation. 
This includes the audit checkhsts, the formal audit report, and any notes taken 
during the course of the audit. 

After receiving a System Audit Report, the area supervisor must develop a written 
corrective action plan (including dates of implementation) for the deficiencies and 
recommendations cited in the report. This plan is submitted to the Quality 
Assurance Unit. The Quality Assurance Unit forwards copies of the audit report 
and corrective action plan to senior management for their review and approval. 
Timely corrective action must be made on the deficiencies. Deficiencies are 
expected to be corrected within three months after the date of the audit report, 
unless extenuating circumstances are detailed in writing to the QA Unit. QA Unit 
personnel follow up on corrective action implementation which may include 
modification of plans based on senior management reviews. System audit files 
remain open until corrective actions are completed. 

System audit schedules are maintained in QA Unit files. Planned dates on the 
schedule are used as guidelines for sending audit checklists, perfomLing audits, 
issuing audit reports, responding to audit reports, and following up on corrective 
actions. 

External 
System Representatives sent by clients and government or accrediting agencies often 
Audits perform system audits at Triangle Labs. These audits are most often announced 

inspections, but sometimes are conducted without forewarning. QA Unit personnel 
usually accompany such audit teams through the lab. The auditors receive a brief 
overview of company objectives, activities, and facilities. Interviews with essential 
supervisory and technical staff are arranged, along with retrieval of any 
documentation pertinent to the audit. Auditors typically provide an account of their 
fmdings shortly after the audit. This account is evaluated by QA personnel and 
reported to management, along with corrective action recommendations in 
response to any cited deficiencies. 

Data Audits 
Data audits are performed by technical personnel (in Client Services or the QA 
Unit) on a random sampling of the data reports produced at Triangle Labs. It is 
a goal to perform a comprehensive evaluation of approximately 10% of sample 
reports. The actual number is dependent upon available resources and the apparent 
effectiveness of QC inspections applied during production stages for particular 
types of analytical products. A data report is carefully evaluated for technical, 
clerical and administrative accuracy. Primary emphasis is placed on the ability of 
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I the data report to meet customer requirements. Data audits are utilized for several 
purposes, including: ide-+tification of opportunities for process improvement, 
evaluation of the efficie j of the system, detection of inadequate execution of 
quality control procedure. early warning of potential system deficiencies, 
corrective action recomrnt ndations, and reports to upper level management. 

A performarlce audit is the analysis of a fortified blank sample, for the purpose 
of evaluating laboratory or analyst performance. There are several examples of 
performance audits, which may be of internal or external origin. Performance 
Evaluation (PE) samples have analyte concentrations unknown to Triangle Labs, 
and are submitted by external organizations. PE's may be analyzed as part of 
multi-laboratory round mb~n studies, in conjunction with accreditation programs, 
or as blind check samples submitted by clients. Internal performance audits are 
fortified blanks with known analyte concentrafj?rns, the vdues of which the 
analysts may or may not be aware. Example$ lternal performance audits 
include initial precision and accuracy studies, check samples, laboratory 
control samples, and blind samples. The results of performance audits are utilized 
for several purposes othe. than the evaluation of laboratory performance, 
including: to fulfill accreditation requirements, to serve as analyst proficiency 
tests, and to facilitate laboratory improvement efforts. 

Corrective Action Reports 

All major or non-routine problems, deficiencies, or irregularities must be reported to management. 
A formal Corrective Action Report (CAR) system, administered by the QA L:,lt, is in place at 
Triangle Labs. The QA Unit issues CAR forms, monitors the progress of corrective actions, 
maintains completed documentation, and provides reports to senior management on the status of 
formal corrective action activities. A blank report form may be found in Appendix 7A. CAR'S 
may be originated by anyone responsible for the quality of a product. A completed form is sent 
to an appropriate person or group to whom responsibility for corrective action assigned. One 
person is designated the Corrective P A = t l - ~  Analyst. This person records the -~rrective action 
plans, implementations and follow-up . s completed by the responsible person(s). During the 
cc ctive action process, several meas,,,a may be taken. These include: determination of the 
rob, cause through careful analysis of processes, specifications, quality records, customer 
complaints, etc., using statistical process control when applicable; implementation of measures 
that prevent recurrence of the problem; implementation of process controls to ensure that 
effective corrective action rs taken; application of remedial actions to products affected by the 
identified problem; and revision of documentation for procedures that have undergone change as 
a result of corrective action. 

Certif~cation and Accreditation 

Triangle Labs has been granted nu* us certifications and accreditations, based upon 
comr mce w i u ~  standards set forth by ...., granting agencies. These credentials have enabled 
Trian,ie Labs to expand and retain a substantial client base. More information about specific 
credentials can be found i n  Section 5, page 3. The nature of the quality assurance program 
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implemented at Triangle Labs is profoundly affected by requirements of certification agencies. 
The QA Unit is responsible for the adrmnistration of certification programs. Several issues must 
be considered in the admrnistration of these programs, including: 

Agencies may perform scheduled and surprise on-site audits 

Agencies may require acceptable analyses by the laboratory of performance 
evaluation (PE) samples 

I Agencies require written corrective action responses to deficiencies cited in audit 
reports and performance evaluation results. 

Information about the requirements and status of certifications must be 
disseminated to relevant laboratory personnel. 

Agency requirements for quality assurance (e.g., QC samples, control charts) may 
exceed method requirements and may vary from one agency to another 

I Administrative details of certification must be attended to (e.g., application, 
reapplication, filing, telephone and mail communications, fee payment, etc.) 

GLP Regulated Studies 

The Good Laboratory Practices (GLP's) are a set of regulations decreed by the United States 
Environmental Protection Agency (EPA) and the United States Food and Drug Administration 
(FDA), both of whom are concerned with the toxicology of chemical substances. Compliance 
with these GLP's is required for certain projects ("studies") completed at Triangle Labs. The 
GLP's define some specific responsibilities for the Quality Assurance Unit. Briefly summarized, 
these QAU duties include the following: 

Maintain a copy of the master schedule sheet for all studies 

Maintain copies of all protocols pertaining to all studies 

Inspect each study at adequate intervals 

Submit written status reports on each study to management and the study director 

Determine that no deviations from approved protocols or SOP'S were made 
without proper authorization and documentation 

Review the final study report 

Prepare and sign a statement to be included with the final study report 

Revision Date Section 14 
October 22, 1994 Quality Assurance 

Page 
5 of 5 



Triangle laboratories of RT P, Inc. Quality Assurance Manual 

Section 15 

QUALITY CONTROL 

At Triangle Labs, quality control is achieved through the application of a many practices. Quality I 

control activities commence before production is initiated, and are assimilated at each stage of I 
the production process. The purpose of these activities is to assure that all required standards of I 
quality are met. Quality control activities are described in many sections of this manual. The I 
remainder of this section will describe a subset of quality control activities that may be I 
considered a discrete process, summarized as follows: I 

Prior to the initiation of production activities, required quality standards are defined. I 
These are derived from several sources, including: requirements of the analytical methods, I 
needs stated by the clients, and standards established within Triangle Labs. I 

During production, verification activities are performed to determine that defmed quality I 
standards have been met. Also, preventive measures are applied to avoid the possibility 1 
of nonconformity. I 

When defined quality standards have not been met (nonconfonnities), corrective actions I 
are applied and verified to determine that the results meet requirements. I 

Data Quality Objectives 

Data are produced for clients at Triangle Labs. Defined quality standards for these data may be I 
expressed as data quality objectives (DQO's). These are established prior to sample preparation I 
and analysis. Quality assurance indicators common to all DQO's include, but are not limited to: I 
accuracy, precision, completeness, representativeness, and comparability. Examination of the QA 
indicators is performed to demonstrate that the data are scientifically valid, legally defensible and I 
that they adequately meet established DQO's. The QA indicators may be summarized as follows: 

Accuracy A quantitative measure of the relationship of reported data compared to the "true" 
or expected values. This measurement may be accomplished by evaluation of the 
recoveries of analytes spiked into samples. Specific accuracy measurement 
activities include surrogate spikes, matrix spikes and Quality Control Check 
Samples. 

Precision A quantitative measure of the reproducibility of measurements made under 
controlled conditions. This measurement may be accomplished by comparison of 
recoveries of analytes in replicate samples or injections. These analytes may be 
spiked or native to the duplicate samples. Specific precision measurement 
activities include blind field replicates, lab replicates, matrix spike replicates and 
replicate injections. 
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Complete- A qualitative measure of the amount of valid data obtained from the analytical 
ness process compared to the amount that was expected to be obtained. Valid data must 

meet all data quality objectives for precision and accuracy. 

Represent- A qualitative measure of the degree to which data represents the characteristics of 
ativeness the population from which samples were collected. This is usually dependent upon 

sampling techniques not controlled by the analytical laboratory, however, there is 
representativeness of subsamples prepared within the laboratory from collected 
samples. Parent samples must be subjected to thorough homogenization prior to 
subsampling. 

Compara- A qualitative measure of the confidence with which one set of data can be 
bility compared to another. Characteristics that make comparison possible include 

standardized report format, consistency of unit :., pg/L, ppm), and standardized 
sample preparation and analysis. 

I Quality Control Samples and Spikes 

I Analytical performance is monitored through quality control samples and spikes, such as 
laboratory method blaaks, surrogate spikes, quality control check samples, matrix spikes, matrix 

I spike duplicates, duplicate samples and duplicate injections. Many of these quality control 
1 measures, as applied at Triangle Labs, are summarized below. 

Laboratory A laboratory method blank consists of a sample that is processed in a manner 
Method identical to that of a regular sample, except that the matrix is replaced with 
Blank distilled water for aqueous matrices, sodium sulfate for solid matrices, XAD-2 

resin for MM-5 and PLJF filter for PUF air sampling cartridges. The laboratory 
method blank sample is fortified and prepared along with the field samples, at a 
frequency of one laboratory method blank per batch of 20 (or less) field sampa3 
of a given :matrix type. The laboratory method blank serves to demonstrate a 
contamination free environment in the laboratory. 

Surrogate For certain methods, dl samples, including the laboratory method blank, are 
Standards spiked with a set of specific surrogate standards to monitor accuracy of the 

analytical determination for each particular sample. QC criteria for surrogate 
recoveries are method and matrix specific. Laboratory QC criteria are established 
upon acquisition of a sufficient number of data points (20 or more), or else, the 
limits specified in each method are utilized. 

Quality A quality control check sample consists of HPLC grade water for aqueous 
Control matrices or precleaned sand for solid matrices. The QC check sample is fortified 
Check not only with appropriate internal and/or surrogate standards, but also with target 
Sample analytes. QC1 check samples are analyzed at a frequency depender: the method. 

They serve as an estimation of system precision and accuracy. :suits of QC 
check samples are monitored on control charts, with QC requirements for 
recoveries being established as they are for surrogate recoveries. 
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Matrix A matrix spike (MS) sample consists of a field sample, identified by the client, 
Spike that is split into two parts and processed in a manner identical to that of the rest 
Sample of the field samples. However, in addition to the regular fortification with the 

standards (internal, surrogate and/or alternate), the chemist will add a set of the I 
target analytes to one part of the chosen sample before the preparation. The I 
fortification levels for the target analytes are defined by the analytical method or I I 
the client's request. At the request of the client, one such sample will be prepared I 
for every batch of 20 samples (or less) for a given matrix. To be able to run 
matrix spikes, the client must provide Triangle Labs with extra sample amounts. 

The analytical report for the matrix spike will contain a tabulation of the analyte 
concentrations as expected and as measured, along with the calculated percent 
recoveries based on the expected concentrations. The percent recoveries actually 
represent a measurement of the method accuracy for that particular sample and 
matrix. Accuracies are established and updated for a particular analyte and 
method. Zn the absence of observable quantitative interferences, the MS sample 
showing accuracies falling outside the QC limits must be reanalyzed unless the 
matrix spike duplicate (MSD), which was processed along with the MS, shows 
similar deviations as a result of a "matrix effect." This type of corrective action 
can only be implemented if the sample selected for the MS (and MSD) was 
proven to be free of the target analytes, or did not contain high concentrations that 
significantly exceed the MS fortification level of these analytes. "Matrix effect" 
is further substantiated by acceptable recoveries in a QC check sample processed 
along with the field samples. Matrix spike recoveries, and the possible effects on 
data quality when accuracies fall outside the QC limits, are discussed in the Case 
Narrative. 

Matrix The matrix spike duplicate (MSD) sample is commonly prepared (at the Client's 
Spike request) in conjunction with the matrix spike (MS) sample. The analytical report 
Duplicate will summarize the data from the MS and MSD analyses in a format allowing 
Sample determination of the precision of the analyses. As for the matrix spike sample, the I 

client must provide Triangle Labs with extra sample amounts. 

Duplicate A duplicate sample (DUP) consists of a set of two samples obtained in an 
Sample identical way, from the same field during exactly the same sampling session. The 

collection of duplicate samples from an inhomogenous matrix requires good 
planning and skilled technicians. At the client's request, one such sample per 
batch of 20 samples (or as specified by the client), per matrix type may be 
analyzed. provided tbe client supplies Triangle Laboratories with relevant samples. 

The analytical report for the duplicate sample(s) will contain a tabulation of the 
results showing the precision as Relative Percent Difference (RPD). Precision 
exceeding any specified target values will necessitate a corrective action to assess 
the influence of the sampling procedure. The RPD is calculated as follows: 
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RFD = x, - x2 . .- x 100 
( X ,  + A;! / 2 

where: 
RPD = the percent relative Werence 
X, ( i= 12) = the att . ivte concentration in the reguiur sample (A), 

und u A;. duplicate sample (2). 

Duplicate U ~ o n  client request, a duplicate injection of the same sample extract will be 
Injection performed. In the absence of observable quantitative interferences, the RPD should 

be within - +30% or the two injections will be repeated after identification of the 
problem. Field samples analyzed during a suspected out-of-control situation will 
be reinjected as well, 

Statistical Evaluation 

Statistical evaluations can be made of seiczted analfical quality indicators, incl~14ng spike 
recoveries, calibration responses, contaminatton levels, and method detection l i m i ~  oduction 
units monitor levels of compliance with many criteria on a "real time" basis. Efforts are also 
being made to establish a system for "real time" statistical process control (SPC). Control charts 
offer the most graphic representation of a statistical evaluation. Control charts serve to identify 
the occurrence of a problem, but the cause must then be promptly investigated and eliminated. 
In-house QC criteria may be determined through historical trend analysis of data collected on QC 
charts. Selr d statistical evaluations are performed by both the QAU and pduction units. A 
central file or documented statistical evaluations is maintained by the QAU. 

QC Inspection 

The main purpose of inspection is to determine the extent to which in-p sss and frnal products 
meet requirements. Written procedures (SOP's) for performing these inspections are available to 
employees responsible for such work. Documented product specifications (in SOP's, data user 
manuals, QAPP's, QC guideiists, publist -d analytical methods, and specific project insmctions) 
are also provided to production persomi to enable them to inspect for conformance. Specific 
quality records are created as work on a project progresses, beginning with client sampil: receipt 
and preparation, through instrument calibration, sample analysis, data review and report 
preparation. This documentation further enables product inspection to take place. 

Certain requirements must; be met for all inspections. Inspection records must be created to 
document the fact that inspection has taken place. The inspection and test status of the product 
is documented in these records to ensure that the product is not released until it conforms to all 
requirements. Detected nonconformances must be recorded during the inspection. Corrective 
action must k taken and documented whenever nonconformance is detected. The identity of the 
inspection authority responsible for releasing the product is documented in the inspection records. 
Until required inspections are performed on the intermediate and final product, it is not permitted 
to progress further along the production process, except by special client request. 
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In-process Each work group is responsible for a segment of the production process and for I 

Inspection and all in-process inspection and testing that takes place within their work group. I 

Testing In-process inspection is accomplished through lOOk screening for all work I 
groups. Each client sample that goes through the analytical process is unique 1 
and can be considered a separate lot. I 

I 
Final Inspec- The last stage of the production process is the preparation of a client-worthy 
tion and data package and case narrative. This requites a thorough review of all records 
Testing generated for a client sample since its receipt, including inspection records and 

any client documentation that may have originated before sample receipt. A 
Report Preparation Chemist performs this function during the preparation of the 
data package and case narrative. This inspection serves as both an in-process 
and final inspection of the product. In addition, a second chemist performs 
another find QC inspection of the data package and quality records. Again, any 
nonconformances found during these inspections must be corrected before the 
data package is released. Approval of the data package for release to the client 
is indicated by the signatures of the Report Preparation and QC Chemists on 
the case narrative. 

Nonconformity 

Each field sample that is incorporated into the analytical process is unique. Laboratory procedures 
are designed to introduce as much standardization as possible. Whenever conformance to 
standards is uncertain, the product is reviewed to determine the nature and cause of 
nonconformance. If it is judged to be nonconforming due to the unique nature of a sample, there 
may be little recourse other than to simply inform the client. It may be possible to utilize less 
standard procedures to provide a more useful product to the client. 

Product nonconformance is identified either through inspection or coincidentally with work being 
performed on the product. Events of nonconformity are recorded in the quality records that 
accompany the work instructions for products. All employees are explicitly responsible for 
making themselves aware of these quality records before working on the product. Corrective 
action for nonconformities identified in the quality records must take place before work on the 
product is resumed. 

Responsibility for the review and disposition of nonconforming products, what action is taken, 
and what functions are notified of the nonconformity depends upon the nature of the problem. 
For certain types of nonconfonnities, the procedure is defined in the SOP'S. There are several 
ways that assignment of responsibility for review and disposition can be made. It may belong to 
the person who detected the nonconformity, the person who was working on the product, the 
Work Group Leader for the area where the nonconformity originated, a quality team, or personnel 
in the Client Services Department. The unique nature of every sample makes it impossible to 
specify what to do in every case. For those nonconformities where there is no precedent or 
documented procedure for review and disposition, responsibility lies with personnel in the Client 
Services Department. Personnel who have the authority to review specific nonconformities 
normally have the authority for deciding what will be done about it. Alternatives for disposition 

Revision Date Section 15 
August 17, 1994 Quality Control 

Page 
5 of 6 



Quality Assurance Manual Triangle Laboratories of RTP, Inc. 

include partial or complete rework, additional work agreed upon by the client, and acceptance 
by the client of nonconforming product. Rework is subject to the same inspection procedures as 
the initial work. Nonconformity, its review, and its disposition must be documented in the quality 
records as prescribed by the written procedures. 

Corrective and Preventive Action 

Appropriate actions must be taken to prevent or correct noncmfonnities in products a. '?lems 
in analytical systems. When actions result in permanent procedural changes, - Anent 
documentation (e.g., SOP'S) must also be modified to reflect these changes. Cost-effective 
preventive measures are applied whenever possible. In specific cases, the cost of applying 
preventive measures would exceed the cost :pplying routine corrective actions. Because every 
client sample possesses unique and unknou i. properties, some predisposition to unpredictable, 
unpreventable nonconformities exists. 

Corrective Specific corrective actions are of two types: routine corrective actions applied to 
Action solve minor or commonplace problems, and f o d  corrective actions taken to 

eliminate major or non-routine problems, 

Routine corrective actions are usually made by the chemists, technicians 
or instrument operators who detect minor problems or product 
nonconformances. SOP'S that describe procedures for working on the 
product generally contain instructions for implementing and documenting 
corrective actions for typical problems. 

There are three procedures for conducting formal corrective actions. The 
frrst is co~:ective action in response to a system audit report from the 
Quality Assurance Unit. This procedure is more thoroughly described in 
Section 14, page 3. The second procedure is the formal Corrective Action 
Report, which may be initiated by anyone who detects a significant quality 
problem. This procedure is also administered by the Quality Assurance 
Unit.. Further information about it can be found in Section 14, page 4. The 
third practice is described in a written procedure on "Roblem Sample 
Communication." It is initiated in response to client complaints about 
specific projects. 

Preventive Preventive actions are implemented as part of standard operating procedures, 
Action process improvement efforts and corrective actions. When circumstances inherent 

to a procedure are known to have a high potential for error, the SOP usually also 
defines measures to prevent the error from occurring, Cross-functional teams meet 
at Triangle Labs for the purpose of planning and implementing b t h  process 
improvements and corrective actions. Information must be made available to these 
teams to enable them to detect, analyze and eliminate potential causes of 
nonconformities. Preventive actions are an integral part of corrective actions, 
because resultant changes in procedures often prevent recurrence of problems. 
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Appendix IB 

STATE CERTIFICATIONS 

State of Alaska Department of Environmental Conservation 
State of Alabama Department of Environmental Management 
State of Arizona Department of Health Services 
State of Arkansas, Department of Pollution Control and Ecology 
California Department of Health Services 
State of Connecticut Department of Health Services 
Delaware Health and Social Services 
Florida Department of Health and Rehabilitative Services 
Idaho Department of Health and Welfare 
Kansas Department of Health and Environment 
Commonwealth of Kentucky Department for Environmental Protection 
State of Michigan Deparunent of Public Health 
Montana Department of Health and Environmental Services 
New Jersey Department of Environmental Protection 
State of New Mexico Environment Department 
New York State Department of Health 
State of North Carolina Department of Environment, Health and Natural Resources 
North Dakota State Department of Health and Consolidated Laboratories 
State of South Carolina Department of Health and Environmental Control 
State of Tennessee Department of Environment and Conservation 
Utah Department of Heaith 
Commonwealth of Virginia Department of General Services, 

Division of Consolidated Laboratory Services 
State of Washington Department of Ecology 
State of Wisconsin Department of Natural Resources 
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August 18, 1994 State Certifications 

Page 
1 of 1 



Triangle Laboratories of RTP, Inc. Quallty Assurance Manual 

Appendix 2A 

VOLATILE COMPOUNDS 

Triangle Laboratories of RTP, Inc. analyzes for target compounds of both Methods 624 and 8240. 
Below are lists which indicate target compounds and surrogates common to both methods and 
specific to each method. Internal standard (underlined) relationships for each analyte are also 
indicated. 

Method 624 & 
Method 8240, Table 2, SW-846 

Bromochloromethane 
Bromomethane 
Chloroethant 
Chloroform 
Chloromethane 
I .I -Dichloroethane 
1.2-Dichloroethane 
I, l -Dichloroethene 
trans- 12-Dichloroethene 
Mtthylcne chloride 
Trichlorofluorornethane 
Vinyl chloride 
1.2-Dichlorathancd, (surrogate) 

1,4-Difluorobenzene 
Benzene 
Bmmodicbloromethane 
Bmmoform 
Carbon tetrachloride 
Chlorodjbromomethane 
1 l-Dichioropropane 
cis- l,3-Dichloropropene 
trans- 1.3-Dichlompropene 
l ,l,l-Trichloroethane 
1,1,2-Trichlomthane 
Trichloroethene 

Chlorobenzene-d, 
Chlorobenzcne 
Ethy lbenzene 
1,1.2.2-Tetrachlomthane 
Tetrachloroethene 
Toluene 
Bromofluombcnzene (surrogate) 
Toluene-d, (surrogate) 

Method 8240, Table 2, SW-846 

Bromochloromethane 
Acetone 
Carbon disulfidc 
cis- l,2-Dichloroethene 
Iodomethane 

1.4-Difluorobenzene 
2-Butanone 
Vinyl acetate 
Benzene-d, (smgate)[for VOST] 

Method 624 

1,4-Difluorobenzene 
2-Chloroetbyl vinyl ether 

Non-target compounds known as tentatively identified compounds (TIC'S) are identified by a computer generated search of the I 
National InstiNte of Standards and Technology (NIST) Mass Spectral Library. 1 

Revision Date Appendix 2A 
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Appendix 2B 

SEMIVOLATILE COMPOUNDS 

Triangle Laboratories of RTP, Inc. analyzed for target compounds of both Methods 625 and 
8270. Below is a list which indicates target compounds and surrogates common to both methods. 
On the following page are lists which inhcate those target compounds and surrogates specific 
to either Method 625 or Method 8270. Internal standard (underhned) relationships for each 
analyte are also indicated. 

Method 625 and Method 8270, Table 2, SW-846 

1 ,4-Dichlombemne-d4 
Bis(2-Ch1orotthyl)ethene 
Bis(2-CMoroisopropy1)ethcr 
2-Chlorophenol 
Hexachlorocthane 
N-Nitrosa-di-n-propylamine 
Phenol 
Phenol4 (surrogate) 
2-Fluorophenol (surrogate) 

NavhWene-d, 
Bis(2-Chloroeth0xy)methane 
4-Chlo-3-methylphenol 
2.4-Dichlorophenol 
2,dDimetbylphcnol 
Hexachlombutadiene 
f sophorone 
Naphthalene 
Nitrobenzene 
2-Nitrophenol 
1.2,4Trichlorobcnzene 
Nitrobenzene-d, (surrogate) 

Acenaphthcne-dl, 
Acenaphthene 
Acenaphthylene 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Diethylphtbalate 
Dimethylphthalate 
2.4-Dinimphenol 
24-Diniuotoluene 
2.6-Dinitrotoluene 
Fluorene 
Hexachlorocyclopentadiene 
CNitmphenoI 
2.4,6-Trichlorophenol 
2-Fluorobiphenyl (surrogate) 
2.4.6-Tribromophenol (surrogate) 

Phenanthrene-d,, 
Anthracene 
CBromophenyl phenyl ether 
Di-n-butylphthalate 
4,6-Dinitro-2-methylphenol 
Fluoranthene 
Hexachlorobenzene 
N-Nitrosodiphenylarnine 
Pentachlorophenol 
Phenanthrtne 

Chrvsene -d,, 
Benzo(a1anthraccne 
Bis(2-ethylhexy1)phthalatt 
Chrysene 
3.3 '-Dichlorobenzidine 
Pyrene 

Perylene-dl, 
Terphenyl-d,, (surrogate) 
Benzo@)flumthene 
Btnzo(k)fluoranthene 
Benzo(g,hj)perylene 
Benzo(a)pyrene 
Di-n-octylphthalate 
In&no( 1 -2.3-cd)pyrene 
Dibcnz(a,h)anthracene 

Non-target compounds known as tentatively identified I 
compounds (TIC'S) are identified by a computer generated I 
search of the National Institute of Standards and I 
Technology (NfST) Mass Spectral Library. I 

Revision Date Appendix 28 
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Method 8270, Table 2, SW-846 

l .bDichlorobenzene-d, 
Benzyl alcohol 
1 3-Dichlorobcnzene 
1.4-Dichlorobe~lzene 
1.2-Dichlmbenzene 
2-Methylphenol 
CMtthylphenol 
1,4-Dibromobenzene-d (surrogate:, 

Naphthalene-d, 
Benzoic acid 
CCMoroaniline 
2-Methylnaphthalene 
13.5-Trichlombenzcne~ (surrogate) 

Phenanthne-d,, 
Anthraccne-d,, (surrogate) 

Chry sene-d,, 
Butylbcnzylphthalate 
P y r ~ n e d , ~  (surrogate) 

Method 625 

Page Appendix 28 
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Appendix 2C 

DIOXIN/F'UFUN COMPOUND LISTS 

Table 1 - Method 551 Target Analytes 

Specific Isomers Total Isomers 

Total TCDD (22 isomers) 
Total TCDF (38 isomers) 

Table 2 - Methods 8290, 23 and 1613 Target Analytes 

Smcific Isomers Total Isomers 

Dioxins 

Total TCDD (22 isomers) 
Total PeCDD (14 isomers) 
Total HxCDD (10 isomers) 

Total HpCDD (2 isomers) 

Total TCDF (38 isomers) 
Total PeCDF (28 isomers) 

Total HxCDF (16 isomers) 

Total HpCDF (4 isomers) 

Revision Date Appendix 2C 
August 19, 1994 
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Appendix 2D I 

I ' 
Triangle Laboratories of RTP, Inc. analyzes for target compounds of Methods 8080 and 8 150. 1 
Below are lists which indicate target compounds for both methods and surrogate compounds for I 
Method 8080. I 

I 
I I 

Method 8080 i Method 8150 I 
I I 

Aldrin I 2.4-D I 
a-BHC I 2.4-DB I 
&BHC 1 2.4.5-T I 
yBHC (Lindane) 1 2,4.5-TP (Silvex) I 
&BHC I Dalapon 1 
Chlordane (technical)' I Dicamba I 
4,4'-DDD I Dichloroprop I 
4,4'-DDE I Dinoseb I 
4,4'-DDT f 
Dieldrin I 
Endosuifan I I 
Endosulfan II I 
Endosulfan sulfate I 
Endrin I 
Endrin aldehyde I 
Heptachlor I 
Heptachlor epoxide I 
Methoxychlor I 
Toxaphcne I 
PCB-1016 I 
PCB-1221 I 
PCB- 1232 I 
PCB- 1 242 I 
PCB- 1248 I 
PCB- 1254 1 
PCB- 1260 I 
Tetrachloro-meta-xylene TrCMX)(surrogate) I 
Decachlombiphenyl (DCBP)(sumgate) I 

Triangle Labs analyzes chlordane as specific isomers a- and y-chlordane. 

Revision Date Appendix 2D 
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Appendix 3A 

GC/MS ANALYTICAL METHODS: VOLATILES 

Method 624 

matrices municipal and industrial wastewater nearly all matrices, regardless of water content 

compounds see Appendix 2A see Appendix 2A 

calibration Initial: 3 pt. minimum - if RSD <35%. use Initial: 5 pt. minimum, SPCC compounds RF 
procedures & average RF, else use curve 20.300 (Bromoform A.250). CCC compounds 
frequency RSD 0 0 %  

Continuing: 12 hour mid-level std.. SPCC 1 ' 

compounds RF >0.300 (Bromoform >0250) 
CCC compounds %D ~ 2 5 %  from Initial I 

internal 
standards 

surrogate 
standards 

standard 
solution 
expiration 

Stock solutions: gases in MeOH - 1 week. Stock Solutions: gases in MeOH - 2 months. 
liquids in MeOH - 1 month, dilutions in liquids in MeOH - 6 months, dilutions in 
MeOH - check frequently for stability, aqueous MeOH - replace as necessary, aqueous dilu- 
dilutions - 24 hours with no headspace tions - 1 week 

holding times within 14 days of collection within 14 days of collection 

validation Initial Performance Analyses (water): Four 5 ml aliquots of QC Check Sample composed of reagent 
water spiked with all analytes at 20 p a ,  results must meet acceptance criteria for the method 

QC check sample One sample aliquot, spiked with a11 analytes at 20 pg/L, results must meet acceptance criteria for 
the method. Frequency: every 20 samples or once per month, whichever is greater; For Method 624, 
the QC check sample is used for verification of the initial calibration 

matrix spike analysis One sample aliquot spiked at 20 p g 5  or 1 to 5 times the predetermined background analyses 
concentration in the sample, results must meet acceptance criteria for the method. Frequency: every 
20 samples or once per month, whichever is greater 

Revision Date Appendix 3A 
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Appendix 3B 

GC/MS ANALYTICAL METHODS: SEMIVOLATILES 

Method 625 Method 8270 

matrices municipal and industrial wastewater solid waste matrices, soils, groundwater 

compounds see Appendix 2B see Appendix 2B 

calibration Initial: 3 pt. minimum - if RSD ~35%. use Initial: 5 pt. minimum, SPCC compounds RF 
procedures & average RF, else use curve 20.050, CCC compounds RSD 40% 
frequency Continuing: 12 hour mid-level standard must be Continuing: 12 hour mid-level standard. SPCC I 

S20% D from Initial compounds RF 20.050, CCC compounds %D I 
40% h m  Initial I 

internal standards 1,4-Dichlorobenzene-d,, Naphthalene-$, Acenaphthene-dl,, Phenanthrtne-dl,, Chrysene-d,,, 
Peryf ene-dl, 

surrogate standards Nitrobenzene4 
2-Fluorobiphenyl 
Terphenyld,, 
Phenol-d, 
2-Ruorophcnol 
246-Tribromophenol 

same as Method 625, plus: 
Py"ned10 
I -3.5-Trichlorobellzened, 
l,4-Dibromobenzene-d, 
Anthraccne-dl, 

standard solution Stock standard solutions must be replaced after Stock standard solutions must be replaced after 
expiration six months, or sooner if comparison to QC one year, or sooner if comparison to QC check 

check samples indicates a problem samples indicates a problem 

holding times Extraction: within 7 days of collection for waters, within 14 days of collection for soils; Analysis: 1 
within 40 days of extraction 

validation Initial Performance Analyses (water): Replicate set of four 1 liter QC check samples composed of 
nagent water spiked with all analytcs at 100 p a ,  exrractcd and analyzed. Results must meet 
acceptance criteria for the method 

QC check sample A one Liter QC check sample, composed of reagent water spiked with all analytcs at 100 pgL. 
extracted and analyzed. Results must meet acceptance criteria for the method. Frequency: every 20 
samples or once per month, whichever is greater 

matrix spike analyses One sample aliquot spiked at 100 pg/L or 1 to 5 times the predetcmined background concentration 
in the sample. Results must meet acceptance criteria for the method. Frequency: every 20 samples 
or once per month, whichever is greater 

Revision Date Appendix 38 Page 
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Appendix 3C 

GCIMS ANALYTICAL METHODS: DIOXlN/FURAN 

matrices 

compounds 

calibration 
procedures & 
frequency 

inlcrnal 
standards 

surrogate 
standards 

standard solution 
expiration 

holding times 

validation 

QC check sample 

MSNSD analysis 

Metbod 8290123 Method 1613 Method 551 

water, soil, sludge, tissue, pulp, paper, ash, MM5, PUF (MM5 only for Method 23) 

see Appendix 2C, Table 2 see Appendix 2C, Table 2 see Appendix 2C, Table I 

Initial: 5 points, 20125% RSD Initial: 5 points, 20125% RSD Initial: 5 points in duplicate, 
(25130% RSD for Method 23) Continuing: mid-level standard 20125% RSD 1 . 

Continuing: mid-level standard every 12 hours. 2W254 RPD Continuing: mid-Ievei standard 1 
every 12 hours, 20/25% RPD eveq 12 hours and 4th point I 
(2513046 RPD for Method 23) standard at end of injection I 

sequence, 20125% RPD 

same as Method 8290, plus: 
"C1,-23,4,7,8-FcCDF 
"C1,- l,2,3.4.7.8-HxCDF 
'3C12-1.2.3.7.8.9-HxCDF 
13Ct2-2,3.4.6,7,8-NxC~~ 
"Ct2-1 ,2.34,7,8-WDD 
I3C -1  2 3 4 7 8 9-HpCDF I l2 """ 

Neat standards: expiration time of 5 years, or according to supplier specification 
Stock standards: concentrations 210 ng/& must be replaced after 2 years, concentrations 20.1 to <I0 
ng1p.L must be replaced after 1 year 
Working standards: concentrations 20.1 to < I  ng/& must be replaced after 6 months, concennations 
<0.1 ng/pL must be replaced after 3 days 

Extraction within 7 days of collection, analysis within 40 days of extraction 

For Method 16 13 waters only: Initial Precision and Recovery: npiicatcs of four t liter QC check samples 1 
fortified with all specific isomers: tetra at 200 p a ,  penta through hepta at 1.000 pg/L. and octa at 2,000 
pg/L 
For Method 23 only: an EPA audit sample submitted by the client with each sample batch or 
alternatively. prepared in-house from EPA supplied ampules 

For Method 161 3 waters only: Ongoing Precision and Recovery: one QC check sample of 1 titer fortified I 
with all specific isomers: tetra at 200 pgL, penta through hepta at 1000 pglL, and octa at 2000 pgn;  
Frequency: once per batch of 20 samples or less 

Accuracy: 00%. Recision: high level - RPD = i 2 5 % ,  low level - RPD = d0% 

Revision Date Appendix 3C 
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Appendix 3D 

GC ANALYTICAL METHODS:PESTICIDES/PCBs 
AND HERBICIDES 

Method 8080 Method 8150 

groundwater, soil, non water-miscible waste groundwater, soil. sediment, other solids and 
wastes 

compounds see Appendix 2D see Appendix 2D 

calibration Initial: 5 point minimum. RSD go%,  use Initial: 5 point minimum RSD go%,  use 
pr&edures & average RF average RF I 
frequency Continuing: mid-level standard every 10 Continuing: mid-level standard every 10 1 

samples, %D S158 samples. %D 515% 

surrogate standards Decachlorobiphenyl 
2,4.5.6-Tetrachiom-meta-xylene 

One or two herbicide surrogates not expected to 1 
be present in samples 

holding times Extraction: within 7 days of collection for Exmction: within 7 days of collection for I 
waters; within 14 days of collection for soils waters; within 14 days of collection for soils I 
Analysis: within 40 days of extraction Analysis: within 40 days of extraction I 

validation 

QC check sample 

Initial Performance Analyses (water): Replicate lnitial Perfommce Analyses (water): Replicate 
set of four 1 liter QC Check Samples, set of four 1 liter QC Chcck Samples, 
composed of reagent water spiked with all composed of reagent water spiked with all 
analytes at 10 and 2 ug/L, extracted and analytes at 10 and 2000 ug/L. extracted and 
analyzed; results must meet acceptance niteria analyzed; results must meet acceptance criteria 
for the method for the method 

A 1 liter QC check sample, composed of A one liter QC Check sample, composed of 
reagent water spiked with all analytes at 10 and reagent water spiked with all analytes at 10 and 
2 pg/L, extracted and analyzed; Results must 2000 pg/L, extracted and analyzed; Results 
meet acceptance criteria for the method; must meet acceptance criteria for the method, 
Frequency: every 10 samples or once per Frequency: every 10 samples or once per 
month, whichever is greater month, whichever is greattr 

matrix spike analyses One sample aliquot spiked at 10 and 2 pg/L or One sample aliquot spiked at 10 and 2000 p a  
1 to 5 times the predetermined background or 1 to 5 times the predetermined background 
concentration in the sample; Results must meet concentration in the sample; Results must meet 
acceptance criteria for the method; Frequency: acceptance criteria for the method; Frequency: 
every 10 samples or once per month, whichever every 10 samples or once per month, whichever 
is greater is greater 

Revision Date Appendix 3D Page 
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Appendix 4A 

STANDARD OPERATING PROCEDURE CATEGORIES 

ACC - Accounting 
ADO - Administrative Operations 
AGN - Administrative General 
AQU - Air Quality Preparation 
BMD - Business Management Department 
CGN - Corporate General 
CMA - Corporate Maintenance 
CQA - Corporate Quality Assurance 
CSS - Computer System Support 
DDR - Dioxin Data Review 
DHC - HRGC/HRMS PCBs 
DHP - ?RGC/HRMS f AHs 
DHR - Dioxin HRGC/HRMS 
DMD - Dioxin Management Department 
DPA - Data Package Assembly 
DRG - Dioxin Report Generation 
DSP - Dioxin Sample Preparation 
IIC - Ion Chromatography 
I N 0  - Inorganics 
OAO - Organics AOX/TOX 
ODS - Organic and Dioxin Standards 
OGC - Organics GC 
OMS - Organics GC/MS 
ORG - Organics Report Generation 
OWL - Organics Wet Lab 
PPC - Production Process Control 
PSH - Personnel, Safety and Health 
SCS - Sales and Client Services 
SMC - Sample Custodian 
TGN - Technical General 

Revision Date Appendix 4A 
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Appendix 5A 

Containers, Preservatives and Holding Times 

Parameter Matrix Holding time Container Preservatived 

Volatile' organics Water 

Extractableb 
organics 

MetalsC (other 
than mercury) 

Mercury 

Soil 

Water 

Soil 

Water 

Soil 

Water 

Soil 

14 days 

14 days 

Two 40 rnL glass vials 4 drops conc.HCI 
Teflon lined septum 4°C 

Brass or Teflon core 4°C 
tube, sealed both ends 

7 days until 1 L glass with Teflon 4OC 
extraction; Liner 
40 days after 
extraction 

14 days until 
extraction; 
40 days after 
extraction 

6 months 

6 months 

28 days 

28 days 

Glass jar with Teflon 4°C 
liner or core tube 

polyethylene 
or glass 

polyethylene 
or glass 

polyethylene 
or glass 

polyethylene 
or glass 

HNO, to pH <2 

4°C 

HNo3 to pH <2 

4°C 

Tor SW-846: Free chlorine must be removed prior to addition of HCl by exact addition of N*S,O,. Adjust pH c2 for purgeable 
aromatic hydrocarbons with H,SO,, HC1 or solid NaHSO,. Adjust pH to 4-5 for acrolein and acrylonitrile. 

b ~ o r  SW-846: Reserve phenols, benzidines, nitrosamines, nitroaromatics and cyclic ketones. PAHs, haloethers, chlorinated 
hydrocarbons and pesticides with 0.008% Na2S,0,. Nitrosamines. Niwamrnatics, cyclic ketones and PAHs should be stored in 
the dark. Pesticides pH&-9. 

Tor CLP: Dissolved metals require filtration before pH adjustment. 

dPreservation temperatures are approximate with an acceptable range of doc.  
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Appendix 6A 

LABORATORY NOTEBOOKS 

The following is a list of many laboratory notebooks maintained at Triangle Laboratories. Each 
logbook is maintained according to the general SOP No. CGN104. 

Area - Notebook(s) Maintained: Area: 

Receiving Sample Receipt 

Low Res Gel Permeation 
Wet Chromatography 
Laboratory Balance and Pipette 

Gross Sample Weight 
Florisil S tandardrzation 
P ~ I  
Solution Preparation 
Extract Arc hive 

Low Res 
GCMS 

Instrument Run Log 
Maintenance Log 
Balance Log 
Standards 
Standards Receipt 

Nigh Res Instrument Run Log 
GCIMS Maintenance Log 

AOX/TOX Instrument Run Log 
Maintenance Log 
Standards 

Standard Standards 
Preparation 

Low Res Report Preparation 
Data 
Review 

High Res 
Data Review 

Gas Chromato- 
graphy Lab 

High Res 
Wet 
Laboratory 

Sample 
Container 
Preparation 

Quality 
Assurance 
Unit 

Shipping 
and 
Archive 

NotebookCs) Maintained: 

ConCal 
ICAL 

Instrument Run Log 
Maintenance Log 

Balance Calibration 
Sample Weight 
Solution Preparation 
Packing Materials 
SpiketDilution 
Sample Transfer 
Sample Archve 
Simple Import 
Sample Re-extract 

XADPTJF Blanks r 

XAD/PUF/Fil ter Shipping 
and Inventory 

VOST Shipment 
Thermal Conditioning 
Sampling Kit Shipment 

GLP Critical Phase 
Inspection Activity 

CAR Control 

Sample Shipping 
Archive Storage Log 
Secured Area Entrance 

Revision Date Appendix 6A 
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Appendix 7A 

TRIANGLE LABORATORIES OF RTP, INC. 
CORRECTIVE ACTION REPORT 

CAR No.: Originator: Date: 

Recipient: 

Problem Identlflcation: Describe the problem clearly, making attachments as necessary. Send the CAR to 
the recipient and a copy to the QAU. 

Cause Investigation: Describe the apparent cause of the problem. 

CorrectivdPrevetve Action: Describe actions planned or completed, and follow-up plans, including a 
schedule tor completion. Make attachments as necessary. 

C.A. Analyst: Date: 

Approval : 
Manager: Date: 

follow-up: 
C.A. Analyst: Date: 

QA Manager: Date: 

Revision Date 
October 25, 1994 
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